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Reviews,  Editorials,  and  Supplements  To  Note 

What  Keeps  the  Home  Fires  Burning?  (editorial) — SP  Baker.  N  Engl  J 
Med  1992;327:887.  (Pertains  to  Runyan  et  al  paper  abstracted  on  Page 
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Cardiopulmonary  Resuscitation  (review) — JT  Niemann.  N  Engl  J  Med 
1992;327:1075. 
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Emphysema:  The  First  Two  Centuries — and  Beyond.  A  Historical 
Overview,  with  Suggestions  for  Future  Research:  Part  1  (review) — 
GL  Snider.  Am  Rev  Respir  Dis  1992,146:1334. 


Diagnosis  of  Pneumocystis  carinii 
Pneumonia  by  Multiple  Lobe,  Site- 
Directed  Bronchoalveolar  Lavage 
with  Immunofluorescent  Mono- 
clonal Antibody  Staining  in  Human 
Immunodeficiency  Virus-Infected 
Patients  Receiving  Aerosolized  Pen- 
tamidine Chemoprophylaxis — SJ 
Levine.  D  Kennedy.  JH  Shelhamer, 
A  Kovacs.  IM  Feuerstein.  VJ  Gill,  et 
al.   Am  Rev   Respir  Dis    1992;146: 


The  yields  of  both  induced  sputum 
examination  and  bronchoalveolar 
lavage  (BAL)  have  been  reported  to 
be  decreased  for  breakthrough  epi- 
sodes of  Pneumocystis  carinii  pneu- 
monia in  human  immunodeficiency 
virus-infected  patients  receiving  aer- 
osolized pentamidine  chemoprophy- 
laxis. This  study  assessed  whether 
the  yield  of  a  single  middle  or  lower 
lobe  BAL  could  be  increased  by  the 
utilization  of  two  techniques:  ( 1 )  in- 


direct immunofluorescent  staining 
with  a  combination  of  two  murine 
monoclonal  anti-pneumocystis  anti- 
bodies in  addition  to  routine  to- 
luidine  blue  O  and  cytopathologic 
staining,  and  (2)  the  performance  of 
multiple  lobe,  site-directed  BAL  (ie, 
both  upper  lobe  and  middle  or  lower 
lobe  lavage,  including  the  lobe  with 
the  greatest  radiographic  abnormal- 
ity). Results  of  252  fiberoptic  bron- 
choscopies performed  at  the  National 
Institutes  of  Health  and  the  Los  An- 
geles County-University  of  Southern 
California  Medical  Center  were  anal- 
yzed. P  carinii  pneumonia  was  doc- 
umented in  21  episodes  in  patients 
who  did  not  receive  prior  anti- 
pneumocystis  chemoprophylaxis  and 
in  41  episodes  in  patients  who  re- 
ceived aerosolized  pentamidine. 
Monoclonal  antibody  staining  and 
multiple  lobe,  site-directed  BAL  re- 
sulted in  similar  diagnostic  yields  for 
P    carinii    in    the    nonprophylaxis 


(100%)  and  aerosolized  pentamidine 
(98%)  groups.  If  BAL  had  been  per- 
formed without  monoclonal  antibody 
staining  and  multiple  lobe,  site- 
directed  lavage,  then  the  yield  would 
have  decreased  to  95%  in  the  non- 
prophylaxis  group  and  to  80%  in  the 
aerosolized  pentamidine  group.  When 
the  yields  for  single,  middle  or  lower 
lobe  BAL  without  monoclonal  anti- 
body staining  and  multiple  lobe,  site- 
directed  BAL  with  monoclonal  anti- 
body staining  were  compared  in  pa- 
tients receiving  aerosolized  pentam- 
idine, the  sensitivity  was  signif- 
icantly improved  when  both  supple- 
mental techniques  were  used  (98% 
vs  80%,  p  <  0.03.  Fisher's  exact 
test).  These  data  suggest  that  the  use 
of  both  immunofluorescent  mono- 
clonal antibody  staining  and  multiple 
lobe,  site-directed  BAL.  in  addition 
to  middle  or  lower  lobe  lavage  and 
conventional  staining  techiques,  can 
maintain  the  high  positive  yield  of 


158 


RESPIRATORY  CARE  •  FEBRUARY  '93  Vol  38  No  2 


Resuscitation  Without  Hesitation 


Safe-Response™ 

Single-Use  Mouih-to-Mask  Resuscitator 

Protection  for  the  Rescuer  and  the  Victim 

Now  Intertech  gives  you  a  safe  and  effective  alternative 
to  mouth-to-mouth  resuscitation.  The  Safe-Response 
mouth-to-mask  resuscitation  device  not  only  protects 
the  rescuer  from  direct  contact  with  the  victim,  it 
minimizes  cross-contamination  and  "breathe-back." 

•  Special  breathing  filter  protects  against  bacteria. 

•  Unique  one-way  duckbill  valve  directs  back  flow  of 
air  away  from  rescuer. 

•  Flexible  tubing  permits  comfortable  distance  from 
victim  and  easy  viewing  of  his  condition. 


CAUTION:  Safe-Response  must  only  be  used  by  personnel  thoroughly 
trained  in  the  techniques  of  pulmonary  resuscitation. 


Intertech 


Reliable,  Disposable,  Economical 

When  minutes  count,  you  can  count  on  the  1st  Response  Manual 
Resuscitator.  It's  the  product  of  choice  for 
Isolation,  ventilation,  emergency, 
transport  and  even  areas 
of  the  hospital  where  the 
*ofa  resuscitator 
ught 
|M  tobeeconom) 

Single-Use  Manual  Resuscitator 

Call  or  write  Intertech  for  more  information  on 
these  and  our  other  resuscitation  products. 

Intertech  Resources  Inc. 

300  Tri-State  International 
Suite  150 

Lincolnshire,  IL  60069 
(800)  237-8469 
In  Illinois:  (708)  940-7789 


Circle  11 0  on  reader  service  card 


61987.  Intertech  Resources  Inc.  All  rights 


ABSTRACTS 


BAL  for  P  carinii  in  patients  re- 
ceiving aerosolized  pentamidine  che- 
moprophylaxis. 

Effect  of  Aerosolized  Pentamidine 
Prophylaxis  on  the  Clinical  Sever- 
ity and  Diagnosis  of  Pneumocystis 
carinii  Pneumonia — JV  Fahy.  DP 
Chin,  LM  Schnapp,  DJ  Steiger,  TH 
Schaumberg,  SM  Geaghan,  et  al.  Am 
Rev  RespirDis  1992;  146:844. 

To  determine  if  the  use  of  aeroso- 
lized pentamidine  prophylaxis  de- 
creases the  clinical  severity  or  the 
sensitivity  of  diagnostic  tests  for 
Pneumocystis  carinii  pneumonia 
(PCP),  we  conducted  a  retrospective 
matched-cohort  comparison  study  of 
patients  admitted  to  San  Francisco 
General  Hospital  with  PCP  from  Au- 
gust 1,  1989,  to  June  30,  1990.  Pa- 
tients who  had  received  pentamidine 
prophylaxis  during  at  least  the  2 
months  prior  to  the  diagnosis  of  PCP 
were  matched  with  patients  who  had 
not  received  the  drug.  Matching  was 
based  on  the  number  of  prior  epi- 
sodes of  PCP,  sex,  age,  and  risk  fac- 
tors for  human  immunodeficiency  vi- 
rus infection.  As  markers  of  clinical 
severity,  we  chose  alveolar-arterial 
oxygen  difference,  serum  lactate  de- 
hydrogenase levels,  outpatient  versus 
inpatient  treatment,  length  of  hospi- 
talization, length  of  intravenous  anti- 
pneumocystis  treatment,  development 
of  respiratory  failure,  in-hospital  mor- 
tality, and  chest  radiographic  appear- 
ance. Although,  of  the  27  matched 
pairs  identified,  significantly  fewer 
of  the  pentamidine  cohort  were  treat- 
ed as  inpatients,  and  significantly 
more  of  this  cohort  had  upper  lobe 
dominant  disease  on  chest  radiograph, 
we  found  no  other  significant  differ- 
ences between  markers  of  clinical  se- 
verity for  the  two  cohorts.  In  addi- 
tion, we  found  no  significant  dif- 
ferences in  the  rate  of  sputum  or 
bronchoalveolar  lavage  positivity  for 
P  carinii  between  the  two  cohorts. 
We  conclude  that,  although  hospital- 


ization is  less  common  in  patients 
with  a  history  of  prophylactic  penta- 
midine use,  aerosolized  pentamidine 
prophylaxis  does  not  decrease  the 
clinical  severity  or  the  sensitivities  of 
sputum  induction  or  bronchoalveolar 
lavage  as  diagnostic  tests  for  PCP. 

Association  of  Asthma  with  Use  of 
Pesticides:  Results  of  a  Cross- 
Sectional   Survey  of  Farmers — A 

Senthilselvan,  HH  McDuffied,  JA 
Dosman.  Am  Rev  Respir  Dis  1992; 
146:884. 

We  investigated  the  association  of 
self-reported  asthma  and  pesticide 
use  in  1,939  male  farmers.  Regard- 
less of  age,  smoking  pack-years,  and 
nasal  allergic  reactions,  the  preva- 
lence of  asthma  was  significantly  as- 
sociated with  the  use  of  carbamate 
insecticides  (prevalence  odds  ratio  = 
1.8,  95%  confidence  interval  1.1-3.1, 
p  =  0.02).  Self-reported  asthmatics, 
in  comparison  with  nonasthmatics, 
had  significantly  lower  mean  values 
for  lung  function  test  variables  after 
adjusting  for  age  and  height  and  a 
higher  prevalence  of  respiratory  symp- 
toms. These  findings  raise  the  pos- 
sibility that  exposure  to  agriculture 
chemicals  could  be  related  to  lung 
dysfunction  in  exposed  farmers. 

A  Community-Based  Study  of  the 
Epidemiology  of  Asthma:  Inci- 
dence Rates,  1964-1983— JW  Yun- 
ginger,  CE  Reed,  EJ  O'Connell,  LJ 
Melton  III,  WM  O'Fallon,  MD  Sil- 
verstein.  Am  Rev  Respir  Dis  1992; 
146:888. 

To  determine  whether  the  incidence 
of  asthma  had  increased  in  Roch- 
ester, Minnesota,  from  January  1, 
1964  through  December  31,  1983, 
we  used  a  population-based  comput- 
er-linked medical  diagnosis  system 
to  identify  individual  medical  rec- 
ords with  diagnoses  of  asthma  or 
other  conditions  mimicking  asthma. 
All  records  were  reviewed  using  ex- 


plicit predetermined  diagnostic  cri- 
teria; we  identified  3,622  incident 
cases  of  asthma,  including  definite 
asthma  (n  =  1,547),  probable  asthma 
(n  =  952),  and  single  wheezing  epi- 
sodes (n  =  1,123).  The  annual  age- 
and  sex-adjusted  incidence  of  def- 
inite +  probable  asthma  rose  from 
183  per  100,000  in  1964  to  284  per 
100,000  in  1983.  This  rise  was  en- 
tirely accounted  for  by  increased  in- 
cidence rates  in  children  and  ad- 
olescents (age  range  1-14  y);  inci- 
dence rates  for  infants  younger  than 
1  year  of  age  and  for  adults  remained 
constant.  For  definite  +  probable 
asthma  cases,  the  incidence  rates  for 
males  were  higher  than  for  females 
from  infancy  through  9  years  of  age 
and  for  persons  older  than  50;  in- 
cidence rates  for  females  were  higher 
than  for  males  from  15  through  49 
years  of  age.  The  median  age  at  on- 
set was  3  years  for  males  and  8  years 
for  females.  We  conclude  that  asth- 
ma begins  in  early  childhood,  with  a 
higher  incidence  and  earlier  onset  in 
males,  and  that  the  increase  in  in- 
cidence rates  seen  from  1964  to  1983 
occurred  only  in  children  and  in  ado- 
lescents. 

Oxygen  May  Improve  Dyspnea 
and  Endurance  in  Patients  with 
Chronic  Obstructive  Pulmonary 
Disease  and  Only  Mild  Hypoxemia 

— NC  Dean,  JK  Brown,  RB  Himel- 
man,  JJ  Doherty,  WM  Gold.  MS 
Stulbarg.  Am  Rev  Respir  Dis  1992; 
146:941. 

Oxygen  (Oi)  has  been  reported  to 
improve  exercise  tolerance  in  some 
patients  with  chronic  obstructive  pul- 
monary disease  (COPD)  despite  only 
mild  resting  hypoxemia  (Pao:  >  60 
torr).  To  confirm  these  prior  studies 
and  evaluate  potential  mechanisms 
of  benefit,  we  measured  dyspnea 
scores  by  numeric  rating  scale  during 
cycle-ergometry  endurance  testing 
and  correlated  the  severity  of  dysp- 
nea  with    right   ventricular   systolic 
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SURVANTA®  (1040) 

beractant 

intratracheal  suspension 

Sterile  Suspension/For  Intratracheal  Use  Only 

INDICATIONS  AND  USAGE 

SURVANTA  is  indicated  tor  prevention  and 
treatment  ("rescue")  of  Respiratory  Distress 
Syndrome  (RDS)  (hyaline  membrane  disease) 
in  premature  infants  SURVANTA  significantly 
reduces  the  incidence  of  RDS,  mortality  due  to 
RDS  and  air  leak  complications. 
Prevention 

In  premature  infants  less  than  1250  g  birth 
weight  or  with  evidence  of  surfactant  defi- 
ciency, give  SURVANTA  as  soon  as  possible, 
preferably  within  15  minutes  of  birth. 
Rescue 

To  treat  infants  with  RDS  confirmed  by  x-ray 
and  requiring  mechanical  ventilation,  give 
SURVANTA  as  soon  as  possible,  preferably  by 
8  hours  of  age 
CONTRAINDICATIONS 
None  known 
WARNINGS 
SURVANTA  is  intended  tor  intratracheal  use  only 

SURVANTA  CAN  RAPIDLY  AFFECT  OXY- 
GENATION AND  LUNG  COMPLIANCE.  There- 
fore, its  use  should  be  restricted  to  a  highly 
supervised  clinical  setting  with  immediate 
availability  of  clinicians  experienced  with  intu- 
bation, ventilator  management,  and  general 
care  of  premature  infants  Intants  receiving 
SURVANTA  should  be  frequently  monitored 
with  arterial  or  transcutaneous  measurement 
of  systemic  oxygen  and  carbon  dioxide. 

DURING  THE  DOSING  PROCEDURE, 
TRANSIENT  EPISODES  OF  BRADYCARDIA 
AND  DECREASED  OXYGEN  SATURATION 
HAVE  BEEN  REPORTED.  If  these  occur,  stop 
the  dosing  procedure  and  initiate  appropriate 
measures  to  alleviate  the  condition  After  sta- 
bilization, resume  the  dosing  procedure. 
PRECAUTIONS 
General 

Rales  and  moist  breath  sounds  can  occur 
transiently  after  administration.  Endotracheal 
suctioning  or  other  remedial  action  is  not 
necessary  unless  clear-cut  signs  of  airway 
obstruction  are  present. 

Increased  probability  of  post-treatment 
nosocomial  sepsis  in  SURVANTA-treated 
infants  was  observed  in  the  controlled  clinical 
trials  (Table  3).  The  increased  risk  for  sepsis 
among  SURVANTA-treated  infants  was  not 
associated  with  increased  mortality  among 
these  infants.  The  causative  organisms  were 
similar  in  treated  and  control  infants.  There 
was  no  significant  difference  between  groups 
in  the  rate  of  post-treatment  infections  other 
than  sepsis. 

Use  of  SURVANTA  in  infants  less  than  600  g 
birth  weight  or  greater  than  1750  g  birth 
weight  has  not  been  evaluated  in  controlled 
trials.  There  is  no  controlled  experience  with 
use  of  SURVANTA  in  conjunction  with  experi- 
mental therapies  for  RDS  (eg,  high-frequency 
ventilation  or  extracorporeal  membrane 
oxygenation). 

No  information  is  available  on  the  effects  of 
doses  other  than  100  mg  phospholipids  kg 
more  than  four  doses,  dosing  more  frequently 
than  every  6  hours,  or  administration  after 
48  hours  of  age. 
Carcinogenesis,  Mutagenesis, 
Impairment  of  Fertility 
Reproduction  studies  in  animals  have  not  been 
completed   Mutagenicity  studies  were  nega- 
tive. Carcinogenicity  studies  have  not  been 
performed  with  SURVANTA 
ADVERSE  REACTIONS 

The  most  commonly  reported  adverse  experi- 
ences were  associated  with  the  dosing  pro- 
cedure. In  the  multiple-dose  controlled 
clinical  trials,  transient  bradycardia  occurred 
with  11.9%  of  doses.  Oxygen  desaturation 
occurred  with  9  8%  of  doses. 

Other  reactions  during  the  dosing  pro- 
cedure occurred  with  fewer  than  1%  of  doses 
and  included  endotracheal  tube  reflux,  pallor, 
vasoconstriction,  hypotension,  endotracheal 
tube  blockage,  hypertension,  hypocarbia, 
hypercarbia,  and  apnea  No  deaths  occurred 
during  the  dosing  procedure,  and  all  reac- 
tions resolved  with  symptomatic  treatment 

The  occurrence  of  concurrent  illnesses 
common  in  premature  infants  was  evaluated 
in  the  controlled  trials  The  rates  in  all  con- 
trolled studies  are  in  Table  3 
TABLE  3 


All  Controlled  Studies 

SURVANTA 

Concurrent  Evtnt 

<*) 

(%) 

P-ViluH 

Patent  ductus  arteriosus 

46  9 

47.1 

0  814 

Intracranial  hemorrhage 

48  1 

45  2 

0  241 

hemorrhage 

24  1 

233 

0  693 

Pulmonary  air  leaks 

109 

24  7 

^0  001 

Pulmonary  Interstitial 

emphysema 

20  2 

384 

-0.001 

Necrotizing  enterocolitis 

61 

5.3 

0  427 

65-4 

59  6 

0283 

Severe  apnea 

46  1 

42  5 

0  114 

Posl -treatment  infktion 

Pulmonary  hemorrhage 

72 

53 

0  166 

When  all  controlled  studies  were  pooled, 
there  was  no  difference  in  intracranial  hemor- 
rhage However,  in  one  of  the  single-dose  res- 
cue studies  and  one  of  the  multiple-dose 
prevention  studies,  the  rate  of  intracranial 
hemorrhage  was  significantly  higher  in 
SURVANTA  patients  than  control  patients 
(63.3%  v  308%.  P  =  0001;  and  48  8%  v 
34.2%,  P-O  047,  respectively)  The  rate  in 
a  Treatment  IND  involving  approximately  4400 
infants  was  lower  than  in  the  controlled  trials. 

In  the  controlled  clinical  trials,  there  was 
no  effect  of  SURVANTA  on  results  of  common 
laboratory  tests:  white  blood  cell  count 
and  serum  sodium,  potassium,  bilirubin, 
creatinine. 

More  than  3700  pretreatment  and  post- 
treatment  serum  samples  were  tested  by 
Western  Blot  immunoassay  for  antibodies  to 
surfactant-associated  proteins  SP-B  and 
SP-C  No  IgG  or  IgM  antibodies  were 
detected 

Several  other  complications  are  known  to 
occur  in  premature  infants  The  following 
conditions  were  reported  in  the  controlled 
clinical  studies  The  rates  of  the  complica- 
tions were  not  different  in  treated  and  control 
infants,  and  none  of  the  complications  were 
attributed  to  SURVANTA. 
Respiratory:  lung  consolidation,  blood  from 
the  endotracheal  tube,  deterioration  after 
weaning,  respiratory  decompensation,  sub- 
glottic stenosis,  paralyzed  diaphragm,  respi- 
ratory failure 

Cardiovascular    hypotension ,   hypertension , 
tachycardia,  ventricular  tachycardia,  aortic 
thrombosis,   cardiac  failure,  cardio- 
respiratory arrest,  increased  apical  pulse, 
persistent  fetal  circulation,  air  embolism,  total 
anomalous  pulmonary  venous  return. 
Gastrointestinal:  abdominal  distention,  hem- 
orrhage, intestinal  perforations,  volvulus, 
bowel  infarct,  feeding  intolerance,  hepatic 
failure,  stress  ulcer 
Renal  renal  failure,  hematuria 
Hematologic    coagulopathy,  thrombo- 
cytopenia, disseminated  intravascular 
coagulation 

Central  Nervous  System:  seizures 
Endocrine/ Metabolic:  adrenal  hemorrhage. 
inappropriate  ADH  secretion,  hyper- 
phosphatemia. 

Musculoskeletal:  inguinal  hernia 
Systemic:  fever,  deterioration 
Follow  Up  Evaluations 
To  date,  no  long-term  complications  or 
sequelae  of  SURVANTA  therapy  have  been 
found. 

Single-Dose  Studies 

Six-month  adjusted-age  follow-up  evaluations 
of  232  infants  (115  treated)  demonstrated  no 
clinically  important  differences  between 
treatment  groups  in  pulmonary  and  neu- 
rologic sequelae,  incidence  or  severity  of  reti- 
nopathy of  prematurity,  ^hospitalizations, 
growth,  or  allergic  manifestations 
Multiple-Dose  Studies 
Six-month  adjusted  age  follow-up  evaluations 
have  not  been  completed  Preliminarily,  in 
605  (333  treated)  of  916  surviving  infants, 
there  are  trends  for  decreased  cerebral  palsy 
and  need  for  supplemental  oxygen  in 
SURVANTA  infants  Wheezing  at  the  time  of 
examination  tended  to  be  more  frequent 
among  SURVANTA  infants,  although  there 
was  no  difference  in  bronchodilator  therapy 

Twelve-month  follow-up  data  from  the  mul- 
tiple-dose studies  have  been  completed  in 
328  (171  treated)  of  909  surviving  infants  To 
date  no  significant  differences  between  treat- 
ments have  been  found,  although  there  is  a 
trend  toward  less  wheezing  in  SURVANTA 
infants  in  contrast  to  the  six  month  results 

OVERDOSAGE 

Overdosage  with  SURVANTA  has  not  been 
reported  Based  on  animal  data,  overdosage 
might  result  in  acute  airway  obstruction. 
Treatment  should  be  symptomatic  and 
supportive 

Rales  and  moist  breath  sounds  can  tran- 
siently occur  after  SURVANTA  is  given,  and 
do  not  indicate  overdosage  Endotracheal 
suctioning  or  other  remedial  action  is  not 
required  unless  clear-cut  signs  of  airway 
obstruction  are  present 

HOW  SUPPLIED 

SURVANTA  (beractant)  Intratracheal  Suspen- 
sion is  supplied  in  single-use  glass  vials 
containing  8  mL  of  SURVANTA  (NDC 
0074-1040-08)  Each  milliliter  contains  25  mg 
of  phospholipids  (200  mg  phospholipids/ 
8  mL)  suspended  in  0.9%  sodium  chloride 
solution  The  color  is  off-white  to  light  brown 
Store  unopened  vials  at  refrigeration  tem- 
perature (2-8°C)  Protect  from  light  Store 
vials  in  carton  until  ready  for  use.  Vials  are  for 
single  use  only  Upon  opening,  discard 
unused  drug. 
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ABSTRACTS 


pressure  (RVSP)  measured  by  Dop- 
pler  echocardiography  during  a  sep- 
arate supine  incremental  exercise 
test.  Both  sets  of  exercise  were  per- 
formed according  to  a  randomized 
double-blind  crossover  protocol  in 
which  patients  breathed  compressed 
air  or  40%  02.  We  studied  12  pa- 
tients with  severe  COPD  (FEV,  0.89 
±  0.09  L  [mean  ±  SEM],  FEV,/FVC 
37  ±  2%,  Dlco  9.8  ±  1.5  mL/min/torr 
[47%  of  predicted],  Pao:  71  ±2.6 
ton).  With  endurance  testing  on 
compressed  air,  Pao:  did  not  change 
significantly  in  the  group  as  a  whole 
(postexercise  Pao:  63  ±  5.1  torr,  p  = 
NS),  but  did  fall  to  less  than  55  torr 
in  4  patients  from  this  group.  Dura- 
tion of  exercise  increased  on  40%  O: 
from  10.3  ±  1.6  to  14.2  ±  1.5  min  (p 
=  0.005),  and  the  rise  in  dyspnea 
scores  was  delayed.  Oxygen  delayed 
the  rise  in  RVSP  with  incremental 
exercise  in  all  patients  and  lowered 
the  mean  RVSP  at  maximum  exer- 
cise from  71  ±  8  to  64  ±  7  torr  (p  < 
0.03).  Improvement  in  duration  of 
exercise  correlated  with  decrease  in 
dyspnea  (r2  =  0.66,  p  =  0.001)  but 
not  with  decreases  in  heart  rate,  min- 
ute ventilation,  or  RVSP.  Four  pa- 
tients more  than  doubled  their  dura- 
tion of  exercise  on  40%  02,  but  only 
two  of  these  four  desaturated  while 
exercising  on  compressed  air.  We  con- 
clude that  supplemental  O:  improves 
dyspnea  and  exercise  tolerance  in  pa- 
tients with  COPD  who  have  only  mild 
hypoxemia  at  rest,  and  that  the  im- 
provement may  be  dramatic  even  in 
the  absence  of  exercise-induced  oxy- 
hemoglobin desaturation. 


Removing  Meconium  from  Infant 
Tracheae:  What  Works  Best?— RC 

Bent,  TE  Wiswell,  A  Chang.  AJDC 
1992;146:1085. 

OBJECTIVE:  At  least  9  mechanical 
devices  are  available  for  suctioning 
the  tracheae  of  meconium-stained 
newborns.  To  our  knowledge,  the  ef- 


ficacy of  these  devices,  as  well  as 
various  suction  pressures  and  pat- 
terns, has  not  been  previously  com- 
pared. We  performed  this  inves- 
tigation to  assess  these  variables. 
DESIGN:  14  suction  techniques  (com- 
binations of  device,  suction  pressure, 
and  suction  intermittency)  were  eval- 
uated sequentially  in  the  trachea  of 
each  of  14  in- vitro  newborn  piglets 
(1-4  days  old);  the  order  was  ran- 
domized using  a  Latin  square  design. 
We  chose  three  devices  to  compare: 
a  meconium  aspirator  (Neotech  Prod- 
ucts Inc,  Chatsworth  CA),  a  hand 
pump  (Res-Q-Vac,  Repromed  Sys- 
tems Inc,  New  York  NY),  and  a  10- 
Fr  suction  catheter  (Superior  Health- 
care Group  Inc,  Cumberland  RI). 
Both  the  meconium  aspirator  and  the 
hand  pump  were  used  with  a  3.0-mm 
endotracheal  tube.  INTERVEN- 
TION: We  instilled  0.8  mL  of  a  ho- 
mogeneous mixture  of  human  me- 
conium and  saline  (44  g  of  meconium/ 
100  mL  of  saline)  in  the  trachea  be- 
fore applying  each  suction  technique. 
The  meconium  aspirator  and  the  suc- 
tion catheter  were  each  evaluated  at 
three  different  vacuum  pressures 
M0,  -80,  and  -150  torr)  using  both 
continuous  and  interrupted  suction. 
The  hand  pump  was  evaluated  with  1 
and  2  activations  ( 1  activation  gener- 
ates -100  cm  H:0,  according  to  the 
manufacturer).  MEASUREMENTS  & 
RESULTS:  The  percentage  of  in- 
stilled meconium  recovered  was  con- 
sistently greatest  (p  <  0.001 )  with  the 
meconium  aspirator  (mean  88.9%  at 
-150  torr,  84.9%  at  -80  torr  and 
73.5%  at  -40  torr),  intermediate 
with  the  catheter  (mean  81.0%  at 
-150  torr.  73.2%  at  -80  torr.  and 
67.5%  at  -40  torr),  and  least  for  the 
hand  pump  (mean  67.9%  with  1  acti- 
vation and  72.6%  with  2  activations). 
Recovery  was  better  with  continuous 
suction  (p  =  0.02)  and  increasing 
pressure  (p  <  0.001).  CONCLU- 
SIONS: Among  the  techniques  com- 
pared, the  meconium  aspirator  at 
-150  torr,  using  continuous  suction, 
performed  best  in  this  model.  It  is 


unknown,  however,  to  what  extent 
the  tracheal  mucosa  may  be  affected 
by  this  degree  of  negative  pressure. 


Real-Time  Gas  Analysis  Improves 
the  Measurement  of  Single-Breath 
Diffusing  Capacity — Y-CT  Huang, 
NR  Maclntyre.  Am  Rev  Respir  Dis 
1992:146:946. 

The  measurement  of  single-breath 
diffusing  capacity  of  the  lung  for  car- 
bon monoxide  (Dlco^)  has  tradi- 
tionally used  slow-responding  an- 
alyzers that  require  large  sample 
volumes  for  gas  analysis.  In  addition, 
these  measurement  systems  must  use 
only  assumed  values  of  washout  vol- 
ume (Vw.lsh)  since  gases  are  not  meas- 
ured continuously.  More  recently,  a 
rapid  analyzer  was  developed  to  con- 
tinuously measure  CO  and  methane 
(CH4,  an  inert  tracer  gas),  which  of- 
fers advantages,  including  accurate 
determination  of  Vwash  and  utilization 
of  small  sample  volume  (V,amp)  for 
gas  analysis.  We  used  this  analyzer 
on  135  consecutive  measurements  of 
Dlctmi  obtained  from  70  patients  and 
compared  two  analysis  methods.  (1) 
American  Thoracic  Society  (ATS) 
guideline  method:  a  standard  Vwash 
(ATS-V,ash)  of  0.75  L  and  a  V,amp  of 
0.75  L  (for  vital  capacities  [VC]  < 
2.0  L.  ATS-V„ash  of  0.5  L  and  a  Vsamp 
of  0.5  L):  (2)  VIS  method:  a  Vwash 
visually  just  adequate  to  clear  Phases 
I  and  II  of  the  CH4,  washout  curve 
(VIS-Vw«sh)  and  a  Vsamp  of  0.75  L  (0.5 
L  for  VC  <  2.0  L).  We  found  that  in 
4  patients  with  VC  <  1.2  L,  Dlco^ 
was  attainable  despite  the  small  Vsamp 
(<  500  mL).  Of  the  other  66  patients 
whose  tests  were  analyzed  by  both 
methods,  33  (50.0% )  had  VIS-V„.„h  < 
ATS-Vwash  such  that  Phases  I  and  II 
were  actually  cleared  using  ATS  cri- 
teria. The  other  33  patients  (50.0%) 
had  VIS-Vwash  >  ATS-Vwash  such  that 
Phases  I  and  II  could  not  be  cleared 
using  ATS  criteria.  In  this  latter 
group.  VIS  method  resulted  in  higher 
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Dixosb  (4.1%  on  average)  with  chang- 
es >  10%  in  6  patients  (9.0%).  In  addi- 
tion, the  proportion  of  patients  with 
nonreproducible  Dixosb  decreased 
from  1 1 .3  to  6.5%  using  VIS  as  com- 
pared with  the  ATS  method  (p  =  0.09). 
We  conclude  that  this  rapid  analyzer 
can  improve  the  measurement  of 
DLcosb  and  that  newer  approaches  to 
the  calculation  of  Dixosb  should 
evolve  from  real-time  analysis. 


Effect  of  Smoking  Cessation  on 
Pulmonary  Carbon  Monoxide  Dif- 
fusing Capacity  and  Capillary 
Blood  Volume — RH  Sansores,  P 
Pare,  RT  Abboud.  Am  Rev  Respir 
Dis  1992;  146:959. 

We  studied  16  smokers,  with  a  mean 
age  of  41  y  (SD  12  y)  and  a  mean 
Dlco  of  81%  predicted  (SD  19%), 
before  and  after  smoking  cessation. 
Two  subjects  were  able  to  stop 
smoking  for  only  24  h,  whereas  14 
subjects  abstained  for  1  wk,  1 1  for  1 
month,  and  5  for  3  months.  The  in- 
itial mean  Dlco  in  mL/min/torr  was 
18.9  (SD  4.6)  after  correction  for 
COHb  back  pressure  and  the  re- 
duction in  hemoglobin  because  of 
COHb.  A  week  after  smoking  cessa- 
tion there  was  a  significant  increase 
in  Dlco,  to  20.8  (SD  5.4),  p  =  0.001. 
There  was  no  further  increase  in 
Dlco  at  1  month  or  at  3  months.  In 
four  subjects  tested  while  they  were 
still  smoking  and  24  h  after  smoking 
cessation,  there  was  a  significant  in- 
crease in  Dlco  after  correction  for 
COHb,  from  17.4  (SD  1.5)  to  19.8 
(SD  1.3),  p  =  0.02.  These  results  in- 
dicate that  after  smoking  cessation 
there  is  a  rapid  improvement  in 
Dlco,  suggesting  that  smoking  had 
previously  decreased  Dlco-  How- 
ever, there  may  also  be  an  irre- 
versible component  to  the  reduction 
of  Dlco  in  some  of  the  subjects  in 
whom  the  Dlco  remained  abnormal 
even  after  continued  smoking  cessa- 
tion for  1  month. 


Acute  Effect  of  Cigarette  Smoking 
on  the  Carbon  Monoxide  Diffusing 
Capacity  of  the  Lung — RH  San- 
sores, PD  Pare,  RT  Abboud.  Am  Rev 
Respir  Dis  1992:146:951. 

To  determine  the  acute  effect  of 
smoking  on  Dlco,  we  studied  12 
smokers  (mean  age  36  y;  range  19- 
52  y,  6  men  and  6  women)  before 
and  after  they  had  smoked  as  many 
cigarettes  as  they  could  (mean,  6.0; 
SD,  1.9)  over  a  period  of  1  h.  Blood 
COHb  was  estimated  using  a  re- 
breathing-breathholding  technique  af- 
ter a  vital  capacity  inhalation  of  O:. 
Capillary  blood  volume  (Vc)  was  de- 
termined from  Dlco  performed  at  in- 
spired O:  concentrations  of  25  and 
90%.  Dlco  (in  mL/min/torr)  cor- 
rected for  COHb  back  pressure  de- 
creased from  22.5  (SD,  6.6)  before 
smoking  to  2 1 .0  (SD.  6.6)  after  smok- 
ing (p  =  0.003).  After  correction  for 
the  "anemia  effect"  of  COHb,  Dlco 
still  significantly  decreased,  from 
22.8  (SD,  6.3)  before  smoking  to  21.8 
(SD,  6.4)  after  smoking  (p  =  0.01). 
Vc  (corrected  for  the  reduction  in  he- 
moglobin by  COHb)  was  52.0  (SD, 
20.1)  mL  before  smoking  and  46.4 
(SD,  22.7)  mL  after  smoking;  this 
difference  did  not  achieve  statistical 
significance  (p  =  0.056).  There  was 
no  significant  change  in  Dlco  or  Vc 
in  6  control  subjects  tested  before 
and  after  1  h  of  sham  smoking  of  an 
unlit  cigarette.  In  12  control  subjects 
studied  before  and  after  inhalation  of 
0.1%  CO  to  result  in  mean  COHb 
levels  of  10.6%  (SD,  1.4%),  there 
was  a  slight  but  significant  decrease 
in  Vc  (mean  change,  21%)  and  in 
Dlco  (mean  change  4%)  after  correc- 
tion for  COHb  back  pressure  and  re- 
duction in  available  hemoglobin, 
suggesting  that  CO  inhalation  may 
have  a  direct  effect  on  Dlco  by  re- 
ducing Vc.  It  is  concluded  that  acute 
intense  smoking  results  in  a  slight 
decrease  in  Dlco  even  after  correc- 
tion for  the  effects  of  COHb,  and  that 
this  decrease  may  be  partly  due  to  an 


effect  of  CO  separate  from  the  ef- 
fects on  CO  back  pressure  and  the 
"anemia  effect." 

Nosocomial  Bronchopneumonia  in 
the  Critically  111:  Histologic  and 
Bacteriologic  Aspects — JJ  Rouby, 
EM  De  Lassale,  P  Poete,  MH  Ni- 
colas, L  Bodin,  V  Jarlier.  et  al.  Am 
Rev  Respir  Dis  1992;  146: 1059. 

To  provide  a  comprehensive  de- 
scription of  the  histologic  and 
bacteriologic  characteristics  of  hu- 
man nosocomial  bronchopneumonia 
(BPN).  the  lungs  of  83  critically  ill 
patients  deceased  after  a  period  of 
mechanical  ventilation  were  exam- 
ined in  the  immediate  postmortem 
period.  In  addition,  the  accuracy  of 
the  protected  minibronchoalveolar 
lavage  (BAD  technique  in  the  diag- 
nosis of  nosocomial  BPN  was  evalu- 
ated. In  each  patient,  a  surgical  pneu- 
monectomy was  performed  at  the 
bedside  within  30  min  following 
death.  Each  pulmonary  lobe  was 
sampled  and  bacteriologically  anal- 
yzed using  semiquantitative  cultures 
in  50  patients  and  quantitative  cul- 
tures in  33  patients.  The  entire  lung 
was  histologically  analyzed  using  5 
to  10  slices  per  lung  segment.  In  69 
patients,  the  bacteriologic  result  of  a 
protected  mini-BAL  performed  with- 
in 48  h  preceding  death  was  com- 
pared with  histologic  and  bacteri- 
ologic results  of  study  of  the  lung 
tissue  itself.  Histologic  lesions  of 
BPN  were  found  in  43  of  the  83 
lungs  examined.  These  lesions  were 
(1)  severe  in  the  majority  of  patients 
(confluent  BPN,  n  =  23:  lung  ab- 
scess, n  =  6),  (2)  preferentially  found 
in  dependent  lung  segments,  (3)  of- 
ten associated  with  nonspecific  alve- 
olar damage.  (4)  associated  with  pos- 
itive lung  cultures  in  65%  of  patients 
(53%  with  gram-negative  bacteria), 

(5)  polymicrobial  in  28%  of  patients, 

(6)  characterized  by  a  lobar  bacterial 
burden  >  Mr  cfu/g  in  32%  of  cases. 
Using  semiquantitative  bacteriologic 
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analysis,  the  sensitivity  and  the  spec- 
ificity of  the  protected  mini-BAL  in 
the  diagnosis  of  nosocomial  BPN 
were  found  to  be  70  and  69%,  re- 
spectively. Protected  mini-BAL 
identified  77%  of  causative  micro- 
organisms of  BPN.  These  results,  ob- 
tained in  critically  ill  patients  treated 
with  intravenous  antibiotics  (39  pa- 
tients among  the  43  with  BPN),  out- 
line the  complexity  of  the  bacterial 
process  of  human  nosocomial  BPN 
and  show  that  a  simple  and  low-cost 
technique  of  protected  mini-BAL  not 
requiring  bronchoscopy  is  an  ac- 
curate diagnostic  tool. 

Low-Dose  Inhalational  Nitric  Oxide 
in  Persistent  Pulmonary  Hyper- 
tension of  the  Newborn — JP  Kin- 
sella,  SR  Neish,  E  Shaffer.  SH  Ab- 
man.  Lancet  1992;340:819. 

We  studied  the  effects  of  inhaled  ni- 
tric oxide  (NO)  in  9  newborn  infants 
with  severe  persistent  pulmonary  hy- 
pertension (PPHN)  who  were  candi- 
dates for  extracorporeal  membrane 
oxygenation  treatment.  With  low 
doses  of  NO  (10-20  ppm)  all  showed 
rapid  improvement  in  oxygenation 
without  reduction  of  systemic  blood 
pressure.  In  6  infants  treated  with  in- 
haled NO  for  24  h.  clinical  improve- 
ment was  sustained  at  6  ppm. 

Extended  Monitoring  of  Oxygen 
Saturation  in  Chronic  Lung  Dis- 
ease— MJ  Decker,  JL  Arnold,  D  Ha- 
ney,  J  Masny,  KP  Strohl.  Chest  1992; 
102:1075. 

The  goal  was  to  determine  values  of 
oxygen  saturation  from  oximetry 
measurements  over  extended  time 
periods  in  the  context  of  prescribing 
or  discontinuing  supplemental  oxy- 
gen. For  Group  1,  when  supple- 
mental oxygen  therapy  was  not  in 
use,  mean  SP02  values  were  signif- 
icantly lower  than  when  it  was  in 
use.  Without  supplemental  oxygen.  6 
of  8  patients  spent  greater  than  10% 


of  the  time  at  or  below  88%  satura- 
tion. For  Group  2,  3  of  the  9  patients 
spent  10%  of  the  time  at  or  below 
88%  Spo2.  In  16  of  17  patients,  low- 
est room  air  recorded  values  of  Spo: 
were  less  than  88%.  We  conclude 
that  in  many  patients  with  chronic 
respiratory  illness,  prolonged  mon- 
itoring of  Spo:  will  disclose  the  pres- 
ence of  hypoxemia.  There  may  be 
substantial  differences  in  health  care 
cost  and  outcome  depending  upon 
the  criteria  chosen  to  prescribe  or 
continue  supplemental  oxygen. 

From  Apnea  of  Infancy  to  Ob- 
structive Sleep  Apnea  Syndrome  in 
the  Young  Child — C  Guilleminault, 
R  Stoohs.  Chest  1992:102:1065. 

Obstructive  sleep  apnea  syndrome 
(OSAS)  and  heavy  snoring  during 
sleep,  without  sleep  apnea,  has  been 
well  described  in  children  and  adults. 
We  report  a  case  series  of  25  full- 
term  infants,  prospectively  obtained 
from  a  database  of  nearly  700  "ap- 
parent life-threatening  event"  (ALTE) 
cases,  who  presented  between  3 
weeks  and  4.5  months  of  age  an 
ALTE  and  who  progressively  de- 
veloped more  florid  symptomatology 
and  polygraphic  findings.  All  of 
them  were  classified  as  OSAS  pa- 
tients by  five  years  of  age.  These  in- 
dex cases  are  compared  with  two 
other  ALTE  infant  groups  followed 
in  parallel  during  the  first  year  of  life 
but  whose  symptoms  were  short- 
lived. The  index  cases  presented 
more  frequently  a  positive  family 
history  of  OSAS  and  an  early  report 
of  snoring  or  noisy  breathing  during 
sleep.  Usage  of  an  esophageal  bal- 
loon to  monitor  esophageal  pressure 
(Pes)  and  usage  of  nasal  continuous 
positive  airway  pressure  (CPAP)  as  a 
test  may  help  in  the  early  recognition 
of  these  infants,  who  appear  to  make 
more  effort  to  breathe  during  sleep, 
based  on  the  indirect  evidence  of  Pes 
measurements.  It  is  suggested  that 
anatomic  features,  including  a  small 


posterior  airway  space  leading  to  an 
abnormal  degree  of  upper  airway  re- 
sistance, may  be  the  cause  of  the 
symptoms  presented  by  these  infants. 
Considering  the  parental  anxiety  gen- 
erated by  persistence  of  symptoms 
after  the  first  year  of  life  in  ALTE  in- 
fants, recognition  of  this  subgroup  is 
important. 

Experience  with  Flexible  Fiber- 
optic Bronchoscopy  with  Broncho- 
alveolar  Lavage  as  a  Diagnostic 
Tool  in  Children  with  AIDS— DL 

Abadco,  R  Amaro-Galvez,  M  Rao, 
PSteiner.  AJDC  1992:146:1056. 

OBJECTIVE:  To  report  our  exper- 
ience with  flexible  fiberoptic  bron- 
choscopy with  bronchoalveolar  lavage 
in  children  with  the  acquired  im- 
munodeficiency syndrome  and  acute 
lower  respiratory  tract  disease.  DE- 
SIGN: Retrospective  study.  SET- 
TINGS: Children's  Medical  Center 
of  Brooklyn  NY,  a  tertiary-level  in- 
ner-city hospital.  PARTICIPANTS: 
85  children  with  acquired  immuno- 
deficiency syndrome  and  acute  lower 
respiratory  tract  disease.  INTERVEN- 
TION: 105  flexible  fiberoptic  bron- 
choscopies with  bronchoalveolar 
lavages.  MEASUREMENTS/MAIN 
RESULTS:  Infective  agents  were  re- 
covered in  88  procedures  (847c).  Po- 
tentially pathogenic  bacteria  were 
identified  in  56  (56.6%)  of  99  pro- 
cedures. Viruses  were  found  in  28 
(29% i)  of  96  lavages,  and  fungi  in  37 
(41.6%)  of  89  specimens.  Pneumo- 
cystis carinii  was  identified  in  22 
(22.2%)  of  99  specimens.  Myco- 
bacteria were  isolated  from  14  ( 14%) 
of  100  specimens.  A  serious  compli- 
cation occurred  in  only  one  proced- 
ure (0.95%).  CONCLUSION:  Flex- 
ible fiberoptic  bronchoscopy  with 
bronchoalveolar  lavage  is  a  safe  and 
effective  diagnostic  procedure  that 
identified  infective  agents  in  80%  of 
children  with  acquired  immunodefi- 
ciency syndrome  and  concomitant 
acute  lower  respiratory  tract  disease. 
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The  Effect  of  Positioning  on  Ar- 
terial Oxygenation  in  Children 
with  Atelectasis  after  Cardiac  Sur- 
gery—TL  Polacek.  L  Barth.  P  Mes- 
tad,  L  Lacey-Haun,  N  Mills.  Heart 
Lung  1992;2 1:457. 

OBJECTIVE:  To  determine  the  ef- 
fect of  body  position  on  arterial  oxy- 
genation in  children  with  unilateral 
atelectasis  after  cardiac  surgery. 
DESIGN:  Prospective,  quasi-experi- 
mental, random  assignment.  SET- 
TING: Midwestern  university-affil- 
iated tertiary  pediatric  medical  cen- 
ter. PATIENTS:  25  children  who  un- 
derwent cardiac  surgery  and  who 
presented  with  unilateral  atelectasis 
within  2  weeks  of  operation.  Age 
range  was  1  mo  to  10  y  (mean  34 
mo).  OUTCOME  MEASURES:  The 
partial  pressure  of  oxygen.  INTER- 
VENTION: Data  collection  was  ini- 
tiated within  24  h  of  the  diagnosed 
unilateral  atelectasis.  Arterial  blood 
gases  were  drawn  from  intra-arterial 
lines  after  subjects  were  placed  for 
15  min  in  the  supine,  right  lateral, 
and  left  lateral  decubitus  positions 
(atelectatic  lung  dependent  or  nonde- 
pendent),  the  order  being  rando- 
mized. RESULTS:  Analysis  of  var- 
iance for  repeated  measures  was 
used  in  the  data  analysis.  The  mean 
Pao:  for  the  supine,  nondependent, 
and  dependent  positions  were  115, 
118,  and  112,  respectively.  No  sta- 
tistical differences  at  p  <  0.05  level 
of  significance  were  demonstrated 
for  the  body  positions  under  study. 
Age  and  degree  of  atelectasis  were 
analyzed  as  covariates  to  determine 
the  possible  correlation  with  the  Pao: 
and  the  change  in  Pao:-  Age  in- 
versely correlated  with  the  Pao:,  r  = 
-0.24  (p  <  0.05),  indicating  the  older 
subjects  had  a  lower  Pa02-  The  de- 
gree of  atelectasis  demonstrated  cor- 
relation with  the  change  in  Pao:,  r  = 
-0.26  (p  <  0.05)  indicating  the  sub- 
jects with  greater  degree  of  atelecta- 
sis had  a  lesser  change  in  Pao>  CON- 
CLUSIONS:   These    results    differ 


from  similar  studies  on  the  effect  of 
positioning  in  adult  subjects.  This 
finding  suggests  that  the  effect  of  po- 
sitioning of  children  who  have  had 
cardiac  surgery  should  be  evaluated 
on  an  individual  basis  with  close 
monitoring  for  changes  in  clinical 
condition  and  oxygen  saturation  and 
periodic  arterial  oxygen  blood  sam- 
pling until  further  studies  can  pro- 
vide conclusive  direction. 

Noninvasive  Determinations  of  the 
Anaerobic  Threshold:  Reliability 
and  Validity  in  Patients  with 
COPD— MJ  Belman,  LJ  Epstein,  D 
Doornbos,  JD  Elashoff,  SK  Koerner, 
Z  Mohsenifar.  Chest  1992;  102: 1028. 

We  compared  the  intraobserver  and 
interobserver  agreement  of  blood 
(BGT)  and  gas  exchange  (GET) 
methods  for  determination  of  the  an- 
aerobic threshold  (AT)  in  patients 
with  COPD.  In  addition,  we  de- 
termined the  sensitivity  and  specific- 
ity of  the  gas  exchange  methods  for 
determination  of  the  AT.  Two  non- 
invasive methods,  the  V-slope  (VS) 
and  the  ventilatory  equivalents  meth- 
od (VEM)  were  compared  with  two 
blood  sampling  methods,  the  log 
standard  HCO,  (SB)  vs  log  V02 
(SBT),  and  base  excess  (BE)  vs  Vo: 
(BET).  Twenty-nine  patients  with 
COPD  (FEV,  <  60%)  performed  in- 
cremental exercise  tests  to  exhaus- 
tion while  breath-by-breath  gas  ex- 
change measurements  were  made. 
Blood  samples  were  drawn  at  the  end 
of  each  minute  for  SB  and  BE.  Two 
trained  observers  determined  the  Vo: 
at  the  threshold  for  each  of  the  4  in- 
dices on  2  separate  occasions  2 
weeks  apart.  Our  results  demonstrat- 
ed the  following:  Only  modest  inter- 
observer and  intraobserver  agree- 
ment was  noted  by  Spearman  rank 
correlations;  the  VEM  was  as  sen- 
sitive as  the  VS  in  COPD  patients; 
and  the  presence  of  a  true  metabolic 
acidosis  was  not  reliably  predicted 
by    GET    methods.    Moreover,    al- 


though the  blood  methods  accurately 
identified  the  presence  of  metabolic 
acidosis,  there  was  disagreement  on 
the  actual  point  of  the  BGT.  We  con- 
clude that  gas  exchange  indices  were 
not  helpful  for  the  determination  of 
metabolic  acidosis  in  patients  with 
COPD. 

Weaning  from  Mechanical  Ven- 
tilation: The  Experience  of  Dysp- 
nea during  Weaning — GH  Bouley, 

R  Froman,  H  Shah.  Heart  Lung 
1992;21:471. 

OBJECTIVE:  To  compare  the  de- 
gree of  dyspnea  experienced  by  ven- 
tilator-dependent patients  receiving 
synchronized  intermittent  mandatory 
ventilation  (SIMV)  versus  T-piece  or 
pressure  support  ventilation  (PSV) 
weaning.  The  relationship  between 
self-reported  perceptions  of  dyspnea 
and  physiologic  variables  observed 
during  weaning  trials  was  examined. 
Variables  included  heart  rate,  res- 
piratory rate,  minute  ventilation,  and 
oxygen  saturation  as  measured  by  a 
pulse  oximeter.  DESIGN:  Quasi-ex- 
perimental, counterbalanced  design 
with  repeated  measures.  SETTING: 
Medical  intensive  care  unit  of  a  large 
university-affiliated  medical  center. 
PATIENTS:  Nine  mechanically  ven- 
tilated patients  diagnosed  with 
chronic  obstructive  lung  disease.  The 
patients  were  admitted  for  respir- 
atory failure  between  May  1990  to 
November  1990.  Six  tolerated  SIMV 
4  vs  T-piece  trials;  three  were  placed 
in  the  SIMV  8  vs  PSV  trials.  PRO- 
CEDURE: Each  patient's  perception 
of  dyspnea  was  measured  using  a 
visual  analog  scale  (VAS)  at  the  in- 
itiation and  at  5-min  intervals  of  20- 
min  weaning  trials.  Physiologic  in- 
dicators were  noted  simultaneously 
with  VAS  ratings  of  dyspnea.  RE- 
SULTS: Findings  indicated  no  dif- 
ference in  the  degree  of  dyspnea  ex- 
perienced between  weaning  methods 
compared.  Within-subject  regression 
analysis  on  VAS  scores  revealed  in- 
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UNPREDICTABLE 


A  quitter's  withdrawal  syr 


-an  come  at  any  time 


, 


I 


PREDICTABLE 

Nicoderm-predictable  24-hour  delivery  of  nicotine 


There's  a  pile  of  work  to  do,  and  he 
doesn't  know  where  to  start.  He  can't 
concentrate.  And  he's  already  sharpened 
the  pencils  three  times. 
Difficulty  concentrating  is  a  common 
withdrawal  symptom,  and  one  that  is 
likely  to  hamper  even  the  best  attempt 
by  a  patient  to  quit  smoking  because 
it's  so  unpredictable. 

Nicoderm,  a  predictable  solution 

Fortunately,  there  is  one  aspect  of 
smoking-cessation  therapy  that  is  more 
predictable... Nicoderm1?'  (nicotine  trans- 
dermal system),  a  nicotine  patch  that 
works  full-time  as  part  of  a  comprehen- 
sive smoking-cessation  program. 
Nicoderm  contains  an  advanced  rate- 
controlling  membrane  that  governs  the 


Achieves  relatively  constant  plasma  levels  which  help  suppress 
physiologic  withdrawal  symptoms  around-the-clock 


Time  Ihl  At  Steady  State 


Steady-State  Plasma  Nicotine  Concentrations  for  Two  Consecutive  Applications  of 
Nicoderm  21  mg/day  [Meant  2SO) 


rate  of  nicotine  to  and  subsequent 
absorption  through  the  skin,  the  mem- 
brane is  designed  to  limit  fluctuations  in 
plasma  nicotine  concentrations  24  hours 
a  day. 

The  rapid  rise  in  nicotine  concentration 
achieved  by  Nicoderm  and  the  relative  con- 
stancy of  these  levels  results  in  around- 


the-clock  therapy  that  helps 
suppress  physiologic  withdrawal 
symptoms  full-time. 
Predictable  delivery,  regardless 
of  upper-body  application  site 
It's  also  important  to  note  that 
the  Nicoderm  patch  is  predomi- 
nantly system-controlled,  not  skin 
controlled.  Therefore,  delivery  to 
the  skin  and  subsequent  absorp- 
tion through  the  skin  is  consider- 
ably less  dependent  on  patch  site. 
Not  just  physiological  help,  but 
psychological  help,  too 
Nicoderm  should  only  be  used  as  part  of 
a  comprehensive  behavioral  smoking-ces- 
sation program.  In  addition,  Nicoderm 
provides  patients  with  the  6-2-2 
Committed  Quitter's  book,  an  aid 
that  helps  them  cope  with  the  psy- 
chological and  social  aspects  of 
quitting. 

Nicoderm,  the  convenient  solution 
Because  predictable  patient 
compliance  is  so  important,  it's  also 
reassuring  to  know  that  Nicoderm 
has  the  smallest  dimensions  of  any 
nicotine  patch  available,  with  a 
superthin  profile  that  avoids  catch- 
ing on  clothes.  Plus  convenient 
2-week  packaging. 

Once  your  patients  decide  to  quit,  help 
them  avoid  unpredictable  withdrawal 
symptoms.  Prescribe  Nicoderm -a  pre- 
dictable, full-time  nicotine  patch. 
Nicoderm  is  indicated  as  an  aid  to 
smoking  cessation  for  the  relief  of  nico- 
tine withdrawal  symptoms.  Nicoderm 


Nicotine  reservoir  - 

Occlusive 
backing " 


Adhesive 


sive  behavioral  smoking-cessation 
program.  The  use  of  Nicoderm  beyond  3 
months  has  not  been  studied.  Patients 
should  be  instructed  to  stop  smoking 
immediately  and  should  not  use  any 
other  nicotine-containing  products 
during  treatment. 

The  specific  effects  of  Nicoderm  on  fetal 
development  are  unknown.  Therefore, 
pregnant  or  nursing  smokers  should  be 
encouraged  to  attempt  cessation  using 
educational  and  behavioral  interventions 
before  using  pharmacological  approaches. 
Marion  Merrell  Dow  does  not  recom- 
mend use  of  Nicoderm  in  pregnant 
women.  The  risks  of  nicotine  replacement 
in  patients  with  certain  cardiovascular 
and  peripheral  vascular  diseases  should 
be  weighed  against  the  benefits  of 
including  nicotine  replacement  in  a 
smoking-cessation  program  for  them. 
Dosage  adjustment  of  concomitant 
medications  may  be  necessary. 
(See  Drug  Interactions.) 


ShOUld  be  USed  aS  part  Of  a  COmprehen-  Please  see  brief  summary  of  prescribing  information  on  an  ad|acent  page 
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Patch  shown  60%  of  actual  size 


Circle  107  on  reader  service  card 


Brie!  Summary  ol 

Prescribing  Information  as  of  January  1992 

NICODERM 

(nicotine  transdermal  system) 

Systemic  delivery  of  21 ,  14,  or  7  mg-  day  over  24  hours 

Caution  Federal  law  prohibits  dispensing  without  prescription 

DESCRIPTION 

NICODERM  is  a  :r-r.sje'T,al  system  lhal  provides  syslemic  delivery  ol  nicotine 
for  24  hours  following  its  application  to  intact  skin 
The  NICODERM  system  is  a  mulhlayered  rectangular  film  containing  nicotine  as 
the  active  agent  for  the  three  doses  the  composition  per  unit  area  is  identical 
Proceeding  Irom  the  visible  surface  toward  the  sjrlace  attached  to  !he  skin  are 
(f)  an  occlusive  backing  (polyethylene/aluminum/polyester/elhylene-vinyl 
acetate  copolymer}.  (2)  a  drug  reservoir  containing  nicotine  [in  an  elhylene-vmyl 
acetate  copolymer  matrix}  (3)  a  rate-controlling  membrane  (polyethylene).  |4]  a 
polyisobutylene  adhesive  and  (5)  a  prolechve  liner  lhal  covers  the  adhesive 
layer  and  must  be  removed  before  application  to  the  skm 
INDICATIONS  AND  USAGE 

NICODERM  treatment  is  indicated  as  an  aid  lo  smoking  cessation  lor  the  retiel  ol 
nicotine  withdrawal  symptoms  NICODERM  treatment  should  be  used  as  part  ol 
a  comprehensive  behavioral  smokmg-cessaiion  program 
The  use  of  NICODERM  systems  tor  longer  than  3  months  has  not  been  sludied 
CONTRAINDICATIONS 

Use  of  NICODERM  systems  is  contra  indicated  in  patients  with  hypersensitivity  or 
allergy  lo  nicotine  or  lo  any  ol  the  components  ol  the  therapeutic  system 
WARNINGS 

Nicotine  Irom  any  source  can  pe  toxic  and  addictive  Smoking  causes  lung  cancer, 
heart  disease,  and  emphysema  and  may  adversely  aflecl  the  fetus  and  the  pregnant 
woman  For  any  smoker,  with  or  without  concomitant  disease  or  pregnancy,  the 
risk  ot  nicotine  replacement  in  a  smoking-cessalion  program  should  be  weighed 
against  the  hazard  ot  continued  smoking  while  using  NICODERM  systems  and  the 
likFirrod  j' 37  j,  'T.t.^:  :"■::'  diking  without  nicotine  replacement 
Pregnancy  Warning 

Tobaa  sn  ■  a  ,  ba  .  m\  io  be  harmful  to  the  lelus,  contains 
nicotine,  hydrogen  cyanide,  and  carbon  monoxide  Nicotine  has  been  shown  in 
animal  studies  to  cause  fetal  harm  It  is  therefore  presumed  lhal  NICODERM 
systems  can  cause  fetal  harm  when  administered  to  a  pregnant  woman  The 
effect  ol  nicotine  delivery  by  NICODERM  systems  has  not  been  examined  in 
pregnancy  Isee  PRECAUTIONS! 

Therefore  pregnanl  smokers  should  be  encouraged  fo  attempt  ces- 
sation using  educational  and  behavioral  interventions  before  using 
pharmacological  approaches  If  NICODERM  systems  are  used  during 
pregnancy,  or  it  the  patient  becomes  pregnanl  while  using 
NICODERM  systems,  the  patient  should  be  apprised  of  the 
potential  hazard  lo  fhe  fetus. 

Safety  Note  Concerning  Children 

''■  - 1  '  1 1  line  thai  are  tolerated  by  adult  smokers  can  produce 
symptoms  of  poisoning  and  could  prove  talal  il  the  NICODERM  system  is  applied 
or  ingested  by  children  or  pels  Used  21  mg/day  systems  conlain  about  73%  (83 
mg)  ot  their  initial  drug  content  Theielore,  patients  should  be  cautioned  lo  keep 
both  the  used  and  unused  NICODERM  systems  oul  of  the  reach  ol  children  and 
pels 

PRECAUTIONS 

The  patient  should  be  urged  to  stop  smoking  completely  when  initialing 
NICODERM  Iherapy  (see  DOSAGE  AND  ADMINISTRATION}  Patients  should  he 
inlormed  that  it  Ihey  continue  to  smoke  while  using  NICODERM  systems,  they 
may  experience  adverse  ellecls  due  lo  peak  nicotine  levels  higher  lhan  those 
experienced  from  smoking  alone,  fl  there  s  a  nicallj  ]i  anl  increase  in 
cardiovascular  or  other  ellecls  attributable  to  nicotine,  the  NICODERM  dose 
should  be  reduced  or  NICODERM  Ireatmen  discc-inruea  isee  WARNINGS) 
Physicians  should  anticipate  that  concomnani  medications  nay  need  dosage 
adjustmenl  (see  Drug  Interactions) 

The  use  ol  NICODERM  systems  beyond  3  monlhs  by  patients  who  slop  smoking 
should  be  discouraged,  because  the  chronic  consumption  ol  nicotine  by  any 
route  can  be  harmful  and  addicting 
Allergic  Reactions 

In  3  6-week  open-label,  dermal  irritation  and  sensitization  study  ot  NICODERM 
syslems,  7  ol  230  patients  exhibited  delmile  erythema  at  24  hours  after  appli- 
cation Upon  rechallenge.  4  patients  exhibited  mild  to  moderate  contact  allergy 
Patients  wilh  contact  sensitization  should  be  cautioned  that  a  serious  reaction 
could  occur  Irom  exposure  lo  other  nicotine-containing  products  or  smoking  In 
the  efficacy  trials  erythema  following  system  removal  was  lypically  seen  in  about 
14%  ol  patients,  some  edema  in  3%,  and  dropouts  due  lo  skin  reactions 
occurred  in  2%  ol  patients 

Patients  should  be  instructed  lo  promptly  discontinue  Ihe  use  ol  NICODERM 
syslems  and  conlact  their  physicians,  if  Ihey  experience  severe  or  persistent  local 
skm  reaclions  (eg,  severe  erythema,  pruritus,  or  edema)  al  Ihe  site  ol  application 
or  a  generalized  skin  reachon  (eg,  urticaria,  hives,  or  generalized  rash) 
Patients  using  NICODERM  therapy  concurrently  with  other  Iransdermal  products 
may  exhibit  local  reactions  at  both  application  sites  Reactions  were  seen  in  2  ol  J 
patients  using  concomitant  Eslraderr#  (estradiol  iransdermal  syslem)  in  clinical 
trials  In  such  patients,  use  ol  one  or  both  syslems  may  have  lo  be  discontinued 
Skin  Disease 

NICODERM  syslems  are  usually  well  tolerated  by  patients  with  normal  skin,  but 
may  be  irritating  lor  patients  with  some  skm  disorders  (atopic  or  eczemalous 

Cardiovascular  or  Peripheral  Vascular  Diseases 
Ti>  '  .■  '..;..-->     ;:' er!s  with  ceriain  cardiovascular  and 

pt:r;ri-'i  ,i  ■  .,-:  :''>.!'•'    ■'■:. ,  1  t'u  .'■'  }>>■■)  j ji^'Si  Ihe  benefits  nl  including 
nicotine  replacement  m  a  smokmg-cessaliori  program  lor  Ihem  Specifically. 
patients  with  coronary  hearl  disease  (history  ol  myocardial  infarction  and/or 
angina  pectoris),  serious  cardiac  arrhylhmias.  or  vasospastic  diseases 
(Buerger's  disease,  Prinzmetal's  variant  angina)  should  be  carelully  screened 
and  evaluated  before  nicotine  replacement  is  prescribed 
Tachycardia  occurring  in  association  with  ihe  use  ol  NICODERM  Iherapy  was 
reported  occasionally  II  serious  cardiovascular  symptoms  occur  wilh  Ihe  use  ol 
NICODERM  Iherapy.  il  should  be  discontinued 
NICODERM  Iherapy  was  as  well  tolerated  as  placebo  in  a  controlled  trial  m 
patients  with  rjorciafy  artery  disease  Isee  CLINICAL  STUDIES)  One  patient  on 
NICODERM  21mg/day  two  on  NICODERM  14  mg/day.  and  eight  on  placebo 
discontinued  treatment  due  lo  adverse  events 
NICODERM  therapy  did  not  ailed  angina  frequency  or  Ihe  appearance  ol 
arrhylhmias  on  Holler  monilonng  in  ihese  patients 
NICODERM  Iherapy  generally  should  not  be  used  in  patients  during  Ihe  imme- 
diate posl- myocardial  infarction  period,  patients  wilh  serious  arrhylhmias,  and 
palienls  wilh  severe  or  worsening  angina  pectoris 


Renal  or  Hepatic  Insufficiency 

The  pharmacokinetics  ol  nicotine  have  nol  been  studied  in  the  elderly  or  in 
palienls  with  renal  or  hepatic  impairment  However,  given  lhal  mcolme  is  exten- 
sively metabolized  and  that  its  total  syslem  clearance  is  dependeni  on  liver  blood 
How.  some  influence  ol  hepatic  impairment  on  drug  kinetics  (reduced  clearance) 
should  be  anticipated  Only  severe  renal  impairment  would  be  expected  lo  affect 
the  clearance  ol  mcolme  or  its  metabolites  from  Ihe  circulation  (see 
Pharmacokinetics) 
Endocrine  Diseases 

NICODERM  therapy  should  be  used  with  caution  in  palienls  with  hyperthy- 
roidism, pheochromocyloma,  or  insulin-dependent  diabetes,  since  nicotine 
causes  the  release  ol  catecholamines  by  the  adrenal  medulla 
Peptic  Ulcer  Disease 

Ntcotme  delays  healing  in  peptic  ulcer  disease,  therefore.  NICODERM  Iherapy 
should  be  used  wilh  caulion  in  patients  wilh  active  peptic  ulcers  and  only  when 
Ihe  Oenelils  ol  including  nicolme  replacement  in  a  smokmg-cessation  program 
outweigh  Ihe  risks 
Accelerated  Hypertension 

'.  '  '■-..,  nstHutes  a  i  ■■  Factor  tor  development  ol  malignant  hyper- 
tension in  palienls  with  accelerated  hypertension  therefore.  NICODERM  Iherapy 
should  be  used  with  caution  in  Ihese  palienls  and  only  when  the  benehls  ol 
including  mcolme  replacement  in  a  smoking-cessalion  program  outweigh  Ihe 
risks 

Information  lor  Patient 

A  patient  msliuchon  booklel  is  included  in  the  package  ol  NICODERM  syslems 
dispensed  to  Ihe  patient  The  instruction  sheet  contains  important  mlormahon 
and  instruclions  on  how  lo  properly  use  and  dispose  ot  NICODERM  systems 
Palienls  should  be  encouraged  lo  ask  questions  ol  Ihe  physician  and  pharmacisl 
Palienls  must  be  advised  lo  keep  both  used  and  unused  syslems  oul  ol  Ihe  reach 
ol  children  and  pets 
Drug  Interactions 

Smoking  cessation,  with  or  without  nicotine  replacement,  may  alter  Ihe  pharma- 
cokinetics of  certain  concomitant  medications 


May  Require  a  Decrease  in 
Dose  al  Cessation  of  Smoking 

Possible  Mechanism 

acetaminophen,  caffeine, 
imipramine,  oxazepam, 
pentazocine,  propranolol. 
theophylline 
insulin 

adrenergic  antagonists 
(eg,  prazosin,  labelalol) 

Demduction  of  hepatic 
enzymes  on  smoking 
cessation 

Increase  in  subcutaneous 
insulin  absorption  with 
smoking  cessajion 

Decrease  in  circulating 

catecholamines 

wilh  smoking  cessation 

May  Reguire  an  Increase  in 
Dose  al  Cessation  of  Smoking 

Possible  Mechanism 

adrenergic  agonists 
(eg,  isoproterenol, 
phenylephrine) 

Decrease  in  circulating 

catecholamines 
wilh  smoking  cessation 

Carcinogenesis.  Mutagenesis.  Impairment  ol  Fertility 

Nii.hIi!'--  ;sir!i  %t':  riiv  if ;  ;\ii  '  f"  i  ' .i\\  'i  >gen  m  laboratory  animals 
However,  mcolme  and  its  metabolites  increased  the  incidences  ol  tumors  in  the 
cheek  pouches  ol  hamsters  and  foreslomach  of  F344  rats,  respectively,  when 
given  in  combination  with  tumor  initiators  One  sludy.  which  could  nol  be  repli- 
cated, suggested  thai  cotinine,  Ihe  primary  metabolite  ol  nicotine,  may  cause 
lymphoreticular  sarcoma  in  Ihe  large  intestine  in  rats 
Nicotine  and  cotinine  were  nol  mutagenic  in  Ihe  Ames  Salmonella  test  Nicotine 
induced  repairable  DNA  damage  in  an  E  co// lest  syslem  Nicotine  was  shown  lo 
be  genotoxic  in  a  tesl  syslem  using  Chinese  hamster  ovary  cells  In  rals  and 
rabbits,  implantation  can  be  delayed  or  inhibited  by  a  reduction  m  DNA  syn- 
thesis that  appears  lo  be  caused  by  mcolme  Studies  have  shown  a  decrease  in 
litter  size  in  rats  treated  with  nicotine  during  gestation 
Pregnancy 

Pregnancy  Calegory  D  (see  WARNINGS) 

The  harmful  ellecls  ot  cigarette  smoking  on  maternal  and  lelal  health  are  clearly 
established  These  include  low  birth  weight,  increased  risk  ol  spontaneous 
abortion,  and  increased  perinatal  mortality  The  specilic  ellecls  ol  NICODERM 
Iherapy  on  fetal  development  are  unknown  Therefore  pregnanl  smokers  should 
be  encouraged  lo  attempt  cessahon  using  educational  and  behavioral  interven- 
tions before  using  pharmacological  approaches 
Spontaneous  abortion  during  mcolme  replacement  Iherapy  has  been  reported,  as 
wilh  smoking,  nicotine  as  a  contributing  factor  cannot  be  excluded 
NICODERM  therapy  should  be  used  during  pregnancy  only  il  Ihe  likelihood  ol 
smoking  cessation  justifies  Ihe  potential  risk  ol  use  ol  mcolme  replacement  by 
Ihe  patient  who  may  continue  lo  smoke 
Teratogenicity 

Animal  Studies  N  Mtjne  was  shown  to  produce  skeletal  abnormalihes  in  the 
ollspnng  ol  mice  when  given  doses  loxic  to  Ihe  dams  (25  mg/kg  IP  or  SC) 
Human  Studies  Nicotine  leralogemcily  has  not  been  sludied  in  humans 
except  as  a  component  ol  cigarette  smoke  (each  cigarette  smoked  delivers  abou! 
1  mg  ol  mcolme)  II  has  nol  been  possible  lo  conclude  whelher  cigarette 
smoking  is  teratogenic  lo  humans 
Other  Ellecls 

Animal  Studies  A  mcolme  bolus  (up  lo  2  mg/kg)  to  pregnanl  rhesus 
monkeys  caused  acidosis  hypercarbia,  and  hypotension  (lelal  and  maternal  con- 
centrations were  about  20  limes  Ihose  achieved  alter  smoking  1  cigarette  in  5 
minutes)  Felal  breathing  movemenls  were  reduced  in  Ihe  fetal  lamb  alter  intra- 
venous injection  ol  0.25  mg/kg  mcolme  lo  Ihe  ewe  (equivalent  to  smoking  1  cig- 
arette every  20  seconds  lor  5  minutes)  Uterine  blood  How  was  reduced  aboul 
30%  alter  infusion  ol  0.1  mgAg/min  mcolme  lor  20  minutes  lo  pregnanl  rhesus 
monkeys  (equivalent  lo  smoking  aboul  6  cigarettes  every  minute  lor  20  minutes) 
Human  Experience  Cigarette  smoking  during  pregnancy  is  associated  wilh 
an  increased  risk  ol  spontaneous  abortion,  low  birth  weighl  infants,  and  perinatal 
morlalily  Nicotine  and  carbon  monoxide  are  considered  Ihe  most  likely  medi- 
ators ol  Ihese  outcomes  The  effect  ol  cigarette  smoking  on  lelal  cardiovascular 
parameters  has  been  sludied  near  term  Cigarettes  increased  lelal  aortic  blood 
How  and  heart  rate  and  decreased  uterine  blood  How  and  lelal  breathing  move- 
menls NICODERM  Iherapy  has  nol  been  s'udied  in  pregnanl  humans 
Labor  and  Delivery 

The  NICODERM  system  is  nol  recommended  lo  be  tell  on  during  labor  and 
delivery  The  ellecls  ol  mcolme  on  a  mother  or  the  lelus  during  labor  are 
unknown 


Use  in  Nursing  Mothers 

Caulion  should  be  exeicised  when  NICODERM  iheiapy  is  administered  lo 
nursing  women  The  safely  ol  NICODERM  therapy  in  nursing  infants  has  nol 
been  examined  Nicotine  passes  freely  into  breast  milk.  Ihe  milk  to  plasma  ratio 
averages  2  9  Nicolme  is  absorbed  orally  An  mtam  has  the  ability  lo  clear 
mcolme  by  hepatic  first-pass  clearance  however  Ihe  efficiency  of  removal  is 
probably  lowest  al  birth  The  mcolme  concentrations  in  milk  can  be  expected  lo 
be  lower  with  NICODERM  Iherapy.  when  used  as  directed,  lhan  with  cigarette 
smoking,  as  maternal  plasma  mcolme  concentrations  are  generally  reduced  wilh 
nicolme  replacement  The  risk  ol  exposure  ol  Ihe  infant  to  mcolme  Irom 
NICODERM  Iherapy  should  be  weighed  against  the  risks  associated  wilh  Ihe 
infant's  exposure  lo  nicolme  Irom  continued  smoking  by  ihe  mother  (passive 
smoke  exposure  and  contamination  ol  breast  milk  with  other  component  of 
tobacco  smoke)  and  Irom  NICODERM  therapy  alone  or  in  combination  wilh  con- 

Pedialric  Use 


Geriatric  Use 

Fifty-sin  patients  over  ihe  age  ol  60  participated  in  clinical  trials  ol  NICODERM 
Iherapy  NICODERM  Iherapy  appeared  lo  be  as  effective  m  this  age  group  as  m 
younger  smokers   However,  asthenia,  various  body  aches,  and  dimness 
occurred  slightly  more  often  m  palienls  over  60  years  ol  age 
ADVERSE  REACTIONS 

Assessment  ol  adverse  events  in  the  1 131  palienls  who  participated  in  con- 
trolled clinical  trials  is  complicated  by  Ihe  occurrence  ol  Gl  and  CNS  ellecls  ot 
nicotine  withdrawal  as  well  as  mcolme  excess  The  aclual  incidences  ol  both  are 
confounded  by  concurrenl  smoking  by  many  ot  Ihe  palienls  When  reporting 
adveise  evenls  during  the  trials,  Ihe  investigators  did  not  attempt  lo  identity  the 
cause  ol  Ihe  symplom 
Topical  Adverse  Evenls 

The  most  common  adverse  eveni  associated  wilh  lopical  mcolme  is  a  short-lived 
erythema,  prunlus.  and/or  burning  al  Ihe  application  sile,  which  was  seen  al 
least  once  in  47%  ol  patients  on  Ihe  NICODERM  syslem  in  Ihe  clinical  trials 
Local  erythema  after  system  removal  was  noted  a!  leasl  once  in  14%  of  patients 
and  local  edema  m  3%  Erylhema  generally  resolved  within  24  hours 
Cutanea/  ',;-"-  ■;',',  .  "aci  sensitization)  occurred  in  2%  ol  palienls  on 
NICODERM  systems  (see  PRECAUTIONS,  Allergic  Reaclions) 
Probably  Causally  Related 

The  following  adverse  evenls  were  reported  more  frequently  m  NICODERM- 
Irealed  palienls  lhan  in  placebo-treated  patients  or  exhibited  a  dose  response  in 
clinical  trials 

Digestive  System  Diarrhea*,  dyspepsia* 
Mouth/Tooth  Disorders  Drymoulh' 
Musculoskeletal  Syslem  Analgia',  myalgia' 
Nervous  System  Abnormal  dreams',  insomnia  (23%)  nervousness' 
Skin  and  Appendages  ':■>•,'•'■■:' 
Frequencies  lor  21  mg/day  syslem 
'  Reported  in  3%  lo  9%  ol  palienls 
'  Reported  in  1  %  lo  3%  ol  palienls 
Unmarked  il  reported  in  d%  ol  palienls 
Causal  Relationship  UNKNOWN 

Adverst  ever "  reported  n  NICODERM-  and  placebo-treated  patients  al  aboul 
Ihe  same  frequency  m  clinical  tnais  are  listed  below  The  clinical  significance  ol 
Ihe  assooalior  :e:weer  NICODERM  syslems  and  Ihese  evenls  is  unknown,  bul 
Ihey  are  reported  as  alerting  mlormahon  lor  Ihe  clinician 
Body  as  a  Whole  Asthenia",  back  pain',  chest  pam',  pain' 
Digestive  System  Abdominal  pain'  constipation* ,  nausea*,  vomiting' 
Nervous  System  Dizziness*,  headache  (29%).  paresthesia' 
Respiratory  System  Cough  increased",  pharyngitis",  sinusitis' 
Skin  and  Appendages  Rash' 
Special  Senses  Tasle  perversion* 
Urogenital  System  Dysmenorrhea' 
Frequencies  for  21  mg/day  systems 
'Reported  m  3%  to  9%  ol  palienls 
1  Reported  in  1%  lo  3%  ol  palienls 
Unmarked  f  *epn-rted  r  ■  1"-  r'pahenls 
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dividual  differences  in  the  rela- 
tionship between  physiologic  indi- 
cators and  perceptions  of  dyspnea. 
CONCLUSIONS:  The  patient's  ex- 
perience of  dyspnea  during  the  wean- 
ing process  can  be  a  valuable  guide 
to  observe  the  patient's  progress.  The 
VAS  serves  as  a  reliable,  easy-to-use 
tool  for  quantifying  the  patient's  per- 
ception of  dyspnea. 

Effects  of  Position  after  Cardiac 
Surgery:  Positioning  Effects  on 
Arterial  Oxygen  and  Relative  Pul- 
monary Shunt  in  Patients  Re- 
ceiving Mechanical  Ventilation  af- 
ter CABG— M  Chan,  L  Jensen. 
Heart  Lung  1992;21:448. 

OBJECTIVE:  To  examine  the  effects 
of  three  different  positions  on  arterial 
oxygen  and  relative  pulmonary  shunt 
in  patients  after  coronary  artery  by- 
pass graft  (CABG)  who  are  receiving 
mechanical  ventilation  with  an  ef- 
fective tidal  volume  of  15  mL/kg  and 
a  minimum  of  5  cm  FLO  positive 
end-expiratory  pressure.  DESIGN: 
Repeated  measures,  counterbalanced. 
SETTING:  Adult  cardiovascular  in- 
tensive care  unit  in  a  major  tertiary 
referral  hospital.  SUBJECTS:  Con- 
venience sample  of  30  patients  who 
had  undergone  CABG,  90%  of  whom 
had  postoperative  atelectasis.  OUT- 
COME MEASURES:  Partial  pres- 
sure arterial  oxygen  (Pa02>  and  rel- 
ative pulmonary  shunt  (areas  of  low 
ventilation-perfusion  ratio).  INTER- 
VENTION: Supine,  right  lateral,  and 
left  lateral  positions  with  head  of  bed 
elevated  30  degrees.  RESULTS:  No 
statistically  significant  differences  in 
arterial  oxygen  and  relative  pul- 
monary shunt  were  found  among  the 
three  positions.  CONCLUSIONS:  For 
a  selected  cohort,  positioning  may 
not  be  an  important  consideration  in 
arterial  oxygenation  in  patients  who 
have  undergone  CABG  and  are  re- 
ceiving mechanical  ventilation  with  a 
high  tidal  volume  and  positive  end- 
expiratory  pressure. 


The  Natural  History  of  Direct  Hy- 
perbilirubinemia associated  with 
Extracorporeal  Membrane  Oxyge- 
nation—MC  Walsh-Sukys,  DJ  Cor- 
nell. EK  Stork.  AJDC  1992:146: 
1176. 

OBJECTIVE:  To  determine  the  in- 
cidence and  natural  history  of  direct 
hyperbilirubinemia  in  neonates  treat- 
ed with  extracorporeal  membrane 
oxygenation.  DESIGN:  A  prospec- 
tive series  of  patients.  SETTING:  A 
Level-3  neonatal  intensive  care  unit 
and  center  for  extracoiporeal  mem- 
brane oxygenation  in  Ohio.  PAR- 
TICIPANTS: Sixty-seven  consecu- 
tive patients  treated  with  extracorporeal 
membrane  oxygenation  in  33  months. 
INTERVENTION:  None.  MEASURE- 
MENTS/RESULTS: Twenty-six  (39%) 
developed  direct  hyperbilirubinemia. 
In  14  (54%),  bilirubin  levels  were 
mildly  elevated  and  occurred  only 
during  extracorporeal  membrane  ox- 
ygenation therapy.  Levels  were  more 
severely  elevated  in  the  remaining  12 
patients  (46  +  10  ,umol/L  [2.7  ±  0.6 
mg/dL]  vs  159  ±  101  ^mol/L  [9.3  ± 
5.9  mg/dL],  p  <  0.0001).  Duration 
and  severity  of  hyperbilirubinemia 
were  correlated.  Hyperbilirubinemia 
resolved  in  all  patients  by  9  weeks 
after  extracorporeal  membrane  oxy- 
genation therapy.  No  structural  ab- 
normalities or  infectious  agents  were 
identified  as  causes.  Aluminum  lev- 
els were  evaluated  for  40  patients, 
were  not  in  the  toxic  range,  and  did 
not  correlate  with  hyperbilirubinemia. 
Multiple  linear  regression  analysis  sug- 
gested that  hyperbilirubinemia  in  these 
cases  resulted  from  interaction  of  in- 
juries, with  the  primary  contributor 
being  hemolysis  during  extracorporeal 
membrane  oxygenation.  CONCLU- 
SIONS: Direct  hyperbilirubinemia  oc- 
curs frequently  in  patients  treated 
with  extrcorporeal  membrane  oxyge- 
nation and  may  be  severe.  However, 
direct  hyperbilirubinemia  typically 
resolves  without  short-term  sequelae. 
Hemolysis  may  be  an  important  con- 
tributing factor. 


Pediatric  Tuberculosis  and  Human 
Immunodeficiency  Virus  Infection 
in  Palm  Beach  County,  Florida — 

DS  Jones,  JM  Malecki,  WJ  Bigler,  JJ 
Witte,  MJ  Oxtoby.  AJDC  1992:146: 
1166. 

OBJECTIVE:  To  describe  the  factors 
underlying  an  increasing  incidence 
of  tuberculosis  in  children.  DESIGN: 
Descriptive  case  review.  SETTING: 
Palm  Beach  County  FL.  PARTIC- 
IPANTS: Forty-four  children  with 
suspected  and  confirmed  pediatric  tu- 
berculosis from  1985  through  1989. 
INTERVENTIONS:  None.  MEA- 
SUREMENTS/MAIN RESULTS: 
From  1988  through  1989.  tuberculo- 
sis was  confirmed  in  15  children  and 
suspected  in  another  16  compared 
with  data  from  1985  through  1987  in 
which  the  disease  was  confirmed  in  9 
children  and  suspected  in  4.  Pediatric 
tuberculosis  occurred  primarily  in 
blacks  younger  than  5  years;  the  in- 
crease in  the  number  of  cases  re- 
ported in  1988  and  1989  occurred 
only  in  blacks.  One  child  in  whom 
tuberculosis  was  confirmed  during 
the  recent  period  was  infected  with 
the  human  immunodeficiency  virus 
(HIV);  however,  among  children 
with  suspected  tuberculosis,  4  of  the 
9  children  tested  were  seropositive 
for  HIV.  There  was  no  evidence  of 
increased  transmission  of  tuberculo- 
sis to  children  by  HIV-seropositive 
adults  compared  with  transmission 
by  HIV-seronegative  adults  with  TB. 
New  adult  tuberculosis  cases  in  the 
county  increased  annually,  from  92 
cases  in  1986  to  169  in  1989.  of 
whom  at  least  36%  were  infected 
with  HIV.  CONCLUSIONS:  The 
largest  effect  of  the  HIV  epidemic  on 
tuberculosis  in  children  appeared  to 
be  indirect,  through  an  increase  in 
the  number  of  adults  with  active  tu- 
berculosis serving  as  potential  sourc- 
es of  tuberculosis  infection  for  chil- 
dren. A  direct  effect  of  HIV  infection 
in  the  progression  of  tuberculous  dis- 
ease in  children  is  likely,  but  was  not 
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detected  in  this  investigation.  Case- 
finding  for  tuberculosis  among  chil- 
dren will  need  to  increase,  particular- 
ly in  areas  heavily  affected  by  ac- 
quired immunodeficiency  syndrome, 
but  may  be  complicated  by  the  diff- 
iculty of  diagnosing  tuberculosis  in 
HIV-infected  children. 

Recent  Trends  in  the  Prevalence 
and  Severity  of  Childhood  Asth- 
ma— M  Weitzman,  SL  Gortmaker, 
AM  Sobol,  JM  Perrin.  JAMA  1992; 
268:2673. 

OBJECTIVE:  To  examine  changes 
in  the  prevalence  and  distribution  of 
childhood  asthma  and  its  relationship 
with  various  measures  of  children's 
health  and  functioning  between  1981 
and  1988.  It  was  hypothesized  that 
there  would  be  an  increase  in  the 
prevalence  of  asthma,  especially 
among  black  children,  and  that  avail- 
able measures  would  suggest  a  de- 
terioration in  the  health  and  func- 
tioning of  children  with  asthma  over 
this  period.  DESIGN:  Analyses  of 
data  from  the  Child  Health  Supple- 
ments to  the  National  Health  Inter- 
view Survey.  SETTING  AND  SAM- 
PLE: Nationally  representative  ran- 
dom sample  of  15,224  children  aged 
0  to  17  years  in  1981  and  17,110  in 
1988.  MAIN  OUTCOME  MEAS- 
URES: Changes  in  (1)  the  prev- 
alence and  distribution  of  asthma, 
and  (2)  among  children  with  asthma, 
the  percentage  of  children  hospital- 
ized, days  spent  in  bed,  school  days 
lost  in  the  year  prior  to  survey,  and 
parent  ratings  and  reports  of  chil- 
dren's overall  health  status  and  be- 
havior problems.  RESULTS:  The  es- 
timated prevalence  of  childhood  as- 
thma increased  from  3.1%  in  1981  to 
4.3%  in  1988  (p  <  0.0001 ),  with  sim- 
ilar increases  for  children,  ad- 
olescents, and  both  sexes.  Increases 
occurred  among  white  children  (2.7% 
to  4.1%;  p  <  0.0001)  but  not  black 
children  (5.3%  vs  5.1%;  not  sig- 
nificant). Among  those  with  asthma 


in  1988  compared  with  1981,  there 
was  better  overall  health  status  (11% 
vs  24%  fair/poor;  p  <  0.0001)  and 
fewer  with  30  or  more  days  spent  in 
bed  in  the  last  year  (3.9%  vs  7.2%;  p 
<  0.04).  We  also  observed  trends  to- 
ward a  lower  rate  of  hospitalization 
in  the  last  year  (10%  vs  14%;  p  = 
0.07).  fewer  school  days  missed  (2% 
vs  6%  with  >  30  days;  p  =  0.08),  and 
a  lower  rate  of  extreme  behavior 
problem  scores  (13%  vs  18%;  p  = 
0.09)  in  1988  compared  with  1981. 
Reductions  were  similar  among  both 
black  and  white  children.  CONCLU- 
SIONS: These  results  indicate  that 
the  estimated  prevalence  of  asthma 
among  children  in  the  United  States 
increased  by  almost  40%,  and  that  al- 
though the  increase  occurred  ex- 
clusively among  white  children,  the 
prevalence  of  asthma  still  remains 
higher  in  black  children  than  in  white 
children.  There  was  no  support  for 
increasing  asthma  severity  and  func- 
tional impact  among  either  black  or 
white  children  with  asthma  in  1988 
compared  with  1981.  These  findings 
provide  no  evidence  to  support  the 
beliefs  that  asthma  prevalence  is  in- 
creasing largely  among  black  chil- 
dren or  that  the  severity  of  asthma 
among  most  children  in  the  United 
States  is  increasing. 

The  Role  of  Assisted  Ventilation  in 
Survival  after  Respiratory  Failure 
in  Children  with  AIDS— DL  Abad- 
co,  M  Rao,  RE  Kravath.  P  Steiner. 
AJDC  1992;146:1052. 

OBJECTIVES:  To  determine  the  role 
of  assisted  ventilation  in  children  with 
the  acquired  immunodeficiency  syn- 
drome and  acute  respiratory  failure, 
and  to  identify  any  measurement  or 
variable  that  predicted  survival.  DE- 
SIGN: Retrospective  study.  SET- 
TING: Kings  County  (New  York) 
Hospital  Center,  a  tertiary-level  in- 
ner-city municipal  hospital.  PAR- 
TICIPANTS: 23  children  with  ac- 
quired  immunodeficiency   syndrome 


who  were  endotracheally  intubated 
and  mechanically  ventilated  because 
of  acute  respiratory  failure.  MEA- 
SUREMENTS/MAIN RESULTS: 
There  were  24  episodes  of  acute  res- 
piratory failure,  as  one  patient  sur- 
vived a  first  episode  and  died  during 
the  second  episode  2  years  later.  We 
failed  to  identify  any  measurement  or 
variable  that  predicted  survival.  Dur- 
ing 12  episodes  (50%),  the  patients 
survived  and  were  weaned  from  the 
ventilator.  CONCLUSIONS:  Our  find- 
ings indicate  that  a  decision  to  avoid 
intubation  and  assisted  ventilation  in 
a  child  with  acquired  immuno- 
deficiency syndrome  and  acute  res- 
piratory failure  should  not  be  made 
based  merely  on  the  presumption  of 
a  lethal  outcome. 

Tobacco  Dependence  and  the  Nic- 
otine Patch:  Clinical  Guidelines 
for  Effective  Use — MC  Fiore,  DE 
Jorenby,  TB  Baker,  SL  Kenford. 
JAMA  1992;268:2687. 

OBJECTIVE:  A  comprehensive  re- 
view of  transdermal  nicotine  treat- 
ment for  tobacco  dependence,  with 
recommendations  derived  from  the 
research  literature.  DATA  SOURC- 
ES: English-language  clinical  trials. 
STUDY  SELECTION:  Clinical  trials 
using  placebo-controlled,  double- 
blind  methodology  (11  studies)  with 
at  least  6  mo  of  follow-up  after  treat- 
ment (8  studies)  and  biochemical 
verification  of  smoking  status.  DATA 
SYNTHESIS:  Nicotine  patches  pro- 
duce end-of-treatment  smoking  ces- 
sation rates  that  range  from  18%  to 
77%;  these  rates  are  about  twice 
those  of  placebo-treated  subjects. 
Nicotine  patches  produced  6-mo  ab- 
stinence rates  of  22%  to  42%,  while 
placebo  patches  produced  quit  rates 
of  5%  to  28%.  Nicotine  patches  ap- 
pear to  reduce  some,  but  not  all,  nic- 
otine withdrawal  symptoms.  For  in- 
stance, while  the  patch  reduces 
craving  for  cigarettes  and  negative 
moods,  it  does  not  appear  to  reduce 
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hunger  or  weight  gain.  The  clinical 
trials  literature  suggests  that  proper 
adjuvant  smoking  cessation  counsel- 
ing is  crucial  in  determining  success- 
ful long-term  outcome  with  the  nic- 
otine patch,  and  suggests  that  6  to  8 
weeks  of  patch  therapy  may  be  an 
adequate  duration  for  most  patients. 
CONCLUSIONS:  Nicotine  patches 
are  an  effective  aid  to  tobacco  depend- 
ence treatment.  However,  success 
rates  vary  greatly  across  research 
studies  and  may  be  influenced  highly 
by  the  nature  and  intensity  of  ad- 
juvant smoking  cessation  counseling. 
More  research  is  needed  to  identify 
optimal  duration,  dosage,  and  indi- 
vidualization of  patch  therapy.  The 
impact  of  nicotine  patches  (more 
than  5  million  users  with  $1  billion 
in  sales  for  1992)  also  raises  im- 
portant ethical  and  public  health  is- 


The  Relation  between  Hospital  Ex- 
perience and  Mortality  for  Pa- 
tients with  AIDS— VE  Stone,  GR 
Seage  III,  T  Hertz,  AM  Epstein. 
JAMA  1992;268:2655. 

OBJECTIVE:  To  determine  whether 
there  is  an  association  between  mor- 
tality and  hospital  acquired  immune 
deficiency  syndrome  (AIDS)  exper- 
ience for  all  AIDS-related  diagnoses, 
and  to  determine  whether  the  asso- 
ciation is  explained  by  differences  in 
severity  of  illness,  earlier  discharge 
of  terminally  ill  patients,  or  differ- 
ences in  resource  use.  DESIGN  AND 
SETTING:  Population-based  state- 
wide cohort  study.  All  hospitaliza- 
tions identified  for  a  cohort  of  AIDS 
patients  diagnosed  during  1987  in  40 
Massachusetts  hospitals  were  in- 
cluded. PATIENTS:  All  women  and 
all  male  intravenous  drug  users  (n  = 
151).  and  a  random  sample  of  all 
male  non-intravenous  drug  users  di- 
agnosed with  AIDS  during  1987  in 
Massachusetts  (n  =  149).  MAIN 
OUTCOME  MEASURES:  Primary 
end  points  studied  were  ( 1 )  inpatient 


mortality  and  (2)  30-day  mortality. 
Length  of  stay,  cost,  and  intensive 
care  unit  use  were  also  examined. 
RESULTS:  In  806  hospitalizations  at 
40  hospitals,  inpatient  mortality  was 
13.2%.  Relative  risk  of  mortality  at 
low-AIDS-experience  hospitals  was 
2.16  (95%  confidence  interval  1.43- 
3.26)  compared  with  high-AIDS- 
experience  hospitals.  When  logistic 
regression  was  used  to  control  for 
age,  sex,  race,  human  immuno- 
deficiency virus  transmission  mode, 
severity,  payer,  admission  type,  hos- 
pital ownership,  and  teaching  status, 
low  hospital  experience  with  AIDS 
remained  a  significant  predictor  of 
inpatient  mortality  (relative  risk 
2.92;  95%  confidence  interval  1.37- 
6.22).  Comparisons  of  30-day  mor- 
tality by  hospital  AIDS  experience 
yielded  similar  results.  Length  of 
stay  and  in-tensive  care  unit  use  were 
also  significantly  higher  at  low- 
experience  hospitals  after  controlling 
for  severity  of  illness  (p  <  0.05). 
CONCLUSIONS:  We  conclude  that 
mortality  of  AIDS  patients  is  higher 
at  hospitals  with  less  AIDS  ex- 
perience. This  finding  is  not  because 
of  greater  severity  of  illness,  differ- 
ences in  discharge  patterns  of  the 
temminally  ill,  or  less  intensive  use 
of  resources. 

A  Randomized  Clinical  Trial  of 
High-Dose  Epinephrine  and  Nor- 
epinephrine vs  Standard-Dose  Epi- 
nephrine in  Prehospital  Cardiac 
Arrest — M  Callaham,  CD  Madsen, 
CW  Barton,  CE  Saunders,  J  Pointer. 
JAMA  1992:268:2667. 

OBJECTIVE:  To  determine  the  rel- 
ative efficacy  of  high-  vs  standard- 
dose  catecholamines  in  initial  treat- 
ment of  prehospital  cardiac  arrest. 
DESIGN:  Randomized,  prospective, 
double-blind  clinical  trial.  SET- 
TING: Prehospital  emergency  med- 
ical system  of  a  major  U.S.  city.  PA- 
TIENTS: All  adults  in  nontraumatic 
cardiac  arrest,  treated  by  paramedics. 


who  would  receive  epinephrine  ac- 
cording to  American  Heart  Associa- 
tion advanced  cardiac  life  support 
guidelines.  INTERVENTIONS:  High- 
dose  epinephrine  (HDE.  15  mg), 
high-dose  norepinephrine  bitartrate 
(NE,  1 1  mg).  or  standard-dose  epi- 
nephrine (SDE,  1  mg)  was  blindly 
substituted  for  advanced  cardiac  life 
support  doses  of  epinephrine.  MAIN 
OUTCOME  MEASURES:  Restora- 
tion of  spontaneous  circulation  in  the 
field,  admission  to  hospital,  hospital 
discharge,  and  Cerebral  Performance 
Category  score.  RESULTS:  Of  2,694 
patients  with  cardiac  arrests  during 
the  study  period,  resuscitation  was 
attempted  on  1,062  patients.  Of  this 
total,  816  patients  met  study  criteria 
and  were  enrolled.  In  the  entire  car- 
diac arrest  population,  63%  of  the 
survivors  were  among  the  1 1  %  of  pa- 
tients who  were  defibrillated  by  first 
responders.  The  three  drug  treatment 
groups  were  similar  for  all  inde- 
pendent variables.  Thirteen  percent 
of  patients  receiving  HDE  regained  a 
pulse  in  the  field  vs  8%  of  those  re- 
ceiving SDE  (p  =  0.01 ).  and  18%  of 
HDE  patients  were  admitted  to  the 
hospital  vs  10%  of  SDE  patients  who 
were  admitted  to  the  hospital  (p  = 
0.02).  Similar  trends  for  NE  were  not 
significant.  There  were  18  survivors; 
1.7%  of  HDE  patients  and  2.6%  of 
NE  patients  were  discharged  from 
the  hospital  compared  with  1.2%  of 
SDE  patients,  but  this  was  not  signif- 
icant (p  =  0.37;  P  =  0.38).  There  was 
a  nonsignificant  trend  for  Cerebral 
Performance  Category  scores  to  be 
worse  for  HDE  (3.2)  and  NE  patients 
(3.7)  than  for  SDE  patients  (2.3)  (p  = 
0.10:  p=  0.31).  No  significant  com- 
plications were  identified.  High-dose 
epinephrine  did  not  produce  longer 
hospital  or  critical  care  unit  stays. 
CONCLUSIONS:  High-dose  epineph- 
rine significantly  improves  the  rate 
of  return  of  spontaneous  circulation 
and  hospital  admission  in  patients 
who  are  in  prehospital  cardiac  arrest 
without     increasing     complications. 
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ABSTRACTS 


However,  the  increase  in  hospital 
discharge  rate  is  not  statistically  sig- 
nificant, and  no  significant  trend 
could  be  determined  for  neurological 
outcome.  No  benefit  of  NE  com- 
pared with  HDE  was  identified.  Fur- 
ther study  is  needed  to  determine  the 
optimal  role  of  epinephrine  in  pre- 
hospital cardiac  arrest. 


Risk  Factors  for  Fatal  Residential 
Fires — CW  Runyan,  SI  Bangdiwala, 
MA  Linzer,  JJ  Sacks,  J  Butts.  N  Engl 
J  Med  1992;327:859.  Related  Ed- 
itorial: Baker  SP.  What  Keeps  The 
Home  Fires  Burning?  N  Engl  J  Med 
I992;327:887. 

BACKGROUND:  Residential  fires 
are  the  most  important  cause  of  fire- 
related  mortality  in  the  United  States. 
Previous  research  has  concentrated 
on  fatal  fires  in  urban  areas;  consid- 
erably less  is  known  about  fatal  fires 
in  rural  areas.  METHODS:  We  stud- 
ied fatal  and  nonfatal  residential  fires 
in  predominantly  rural  areas.  Using  a 
case-control  design,  we  compared  all 
151  fatal  fires  (cases)  in  single- 
family  dwellings  in  North  Carolina 
during  a  13-mo  period  with  a  sample 
of  nonfatal  fires  (controls).  Case  fires 
were  identified  through  the  medical- 
examiner  system,  and  control  fires 
that  occurred  within  a  few  weeks  of 
the  case  fires  were  chosen  from  the 
records  of  randomly  selected  fire  de- 
partments statewide.  For  each  fire, 
fire  officials  were  interviewed  about 
the  dwelling,  the  fire,  the  people  in- 
volved, and  the  fire-response  system. 
RESULTS:  Although  heating  inci- 
dents were  the  leading  cause  of  fires, 
fatal  fires  were  more  likely  to  have 
been  caused  by  smoking  (31%  of  fa- 
tal fires  vs  6%  of  nonfatal  fires).  Mo- 
bile homes  posed  a  higher  risk  of 
death  if  a  fire  occurred  (odds  ratio 
1.7;  95%  confidence  interval  1.1- 
2.6),  as  did  the  absence  of  a  smoke 
detector  (odds  ratio  3.4;  95%  confi- 
dence interval  2.1-5.6).   Smoke  de- 


tectors were  more  protective  against 
death  in  fires  involving  young  chil- 
dren and  when  no  one  present  was 
impaired  by  alcohol  or  drugs  or  had 
a  physical  or  mental  disability.  The 
presence  of  an  alcohol-impaired  per- 
son was  the  strongest  independent 
risk  factor  for  death  in  the  case  of  a 
fire  (odds  ratio  7.5;  95%  confidence 
interval  4.4-12.7).  CONCLUSIONS: 
Residential  fires  are  most  likely  to  be 
caused  by  heating  equipment  or 
smoking  materials.  The  risk  of  death 
is  greatest  in  fires  in  mobile  homes, 
in  those  involving  alcohol-impaired 
persons,  and  in  those  in  houses  with- 
out smoke  detectors. 


Time  Course  of  Pulmonary  Func- 
tion before  Admission  into  ICU:  A 
Two-Year  Retrospective  Study  of 
COLD    Patients    with    Hypercap- 

nia — M  Vitacca,  K  Foglio,  S  Scal- 
vini,  S  Maragoni,  A  Quadri,  N  Am- 
brosino.  Chest  1992;  102: 1737. 

Changes  in  cardiopulmonary  func- 
tion were  retrospectively  evaluated 
back  to  2  years  before  acute  exacer- 
bations requiring  ICU  admission  in 
16  COLD  patients  with  chronic  hy- 
percapnic  respiratory  insufficiency 
(age  61  ±  6  y.  Group  A).  Fifteen  hy- 
percapnic  COLD  patients  matched 
for  age,  sex,  lung  function,  and  blood 
gas  values  not  requiring  an  ICU  ad- 
mission in  a  period  of  2  years,  served 
as  control  subjects  (age  66  ±  7, 
Group  B).  Periodic  assessments  of 
spirometry,  arterial  blood  gas  values, 
echocardiography,  body  weight,  and 
red  blood  cell  count  performed  in 
stable  state  were  compared  for  differ- 
ences between  groups  and  changes 
over  a  period  of  2  years.  The  results 
indicated  that  basal  body  weight,  rate 
of  deterioration  over  time  in  FEVi, 
VC,  blood  gas  values,  bicarbonates, 
and  RVD  may  be  related  to  the  ne- 
cessity of  ICU  admission  in  COLD 
patients  with  hypercapnic  respiratory 
insufficiency. 


Resuscitation  from  Severe  Acute 
Hypercapnia:  Determinants  of 
Tolerance  and  Survival — RT  Pot- 
kin,  ER  Swenson.  Chest  1992;102: 

1742. 

A  46-year-old  man  underwent  cos- 
metic facial  surgery  under  general 
anesthesia.  He  was  ventilated  by 
mask  with  an  oxygen-enriched  gas 
mixture  for  4  to  6  h  and  monitored 
by  pulse  oximetry.  Despite  ade- 
quate arterial  saturation  (Sao;  >  90%) 
throughout  the  procedure,  he  re- 
mained in  a  deep  coma  after  term- 
ination of  anesthesia.  Initial  arterial 
blood  gas  analysis  revealed  a  pH  of 
6.60  and  a  Paco:  of  375  torr.  The  pa- 
tient was  intubated  and  placed  on 
mechanical  ventilation.  As  his  res- 
piratory acidosis  resolved,  he  re- 
gained consciousness  quickly  and  re- 
covered without  any  neurologic 
deficits.  This  case  of  record  extreme 
hypercapnia  and  review  of  the  lit- 
erature demonstrates  that  survival  is 
possible  in  acute  severe  respiratory 
acidosis  as  long  as  tissue  anoxia  and 
ischemia  are  prevented.  We  discuss 
the  tissue  effects  of  acute  hyper- 
capnia and  newer  aspects  of  the  na- 
ture of  intracellular  pH  regulation  in 
critical  tissues  that  afford  consid- 
erable tolerance  to  acidosis.  The  de- 
pendence of  these  mechanisms  upon 
active  ion  transport  underscores  the 
importance  of  adequate  tissue  oxy- 
genation and  perfusion. 
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Editorials 


A  Call  To  Participate — Clinical  Practice  Guidelines 


The  phone  rings  daily  in  the  AARC  Executive  Office 
and  in  the  offices  of  Guidelines  Working  Group  leaders 
and  the  Guidelines  Chairman — with  kudos,  but  also  with 
questions  and  comments  about  the  Clinical  Practice 
Guidelines.  The  questions:  "Do  you  have  a  Guideline  for 

?"  "What  Guidelines  have  been  published?" 

"Where  can  I  find  them?"  "Is  a  Guideline  for  I.V.  line 
insertion  in  preparation?"  "What  additional  Guidelines 
will  appear  over  the  next  year?"  And  then  the  critiques 
come  too — by  letter  and  by  phone.  "I  don't  agree  with 
Guideline  so  and  so."  "I  don't  think  the  Association 
should  take  the  position  reflected  in  this  Guideline."  "I 
have  a  reference  that  suggests  that  the  recommendation 
in  Guideline  X  cannot  be  supported." 

Have  you  found  any  of  these  questions  or  comments 
in  your  head,  or  on  your  lips,  or  on  your  computer 
screen?  If  so,  then  here's  an  update  and  a  Call.  The  up- 
date lists  the  Guidelines  that  have  been  published  (and 
when)  and  the  Guidelines  that  are  under  review  and  will 
be  published  within  the  next  7-8  months.  The  Call  is  a 
call  for  you  (1)  to  provide  us  with  a  list  of  what  you  be- 
lieve to  be  the  10  most  important  Guidelines  remaining 
to  be  developed  (topics  not  yet  addressed  by  published 
Guidelines  or  under  development  at  this  writing);  and 
(2)  to  add  your  name  to  the  existing  Review  Panel  (if 
you  have  never  reviewed  CPG)  so  that  you  can  be  in- 
cluded as  a  reviewer  for  the  next  round  of  Guidelines 
and  thereby  express  your  concerns  when  they  can  still  be 
addressed  by  the  Working  Groups. 

Participation  is  not  limited  to  AARC  members.  We 
welcome  input  from  anyone  with  interest  in  the  content 
and  the  concept — administrators,  medical  directors, 
nurses,  manufacturers.  All  can  add  to  the  strength  and 
completeness  of  the  Guidelines.  To  participate,  please 
do  this:  Photocopy  the  other  side  of  this  page  (for  your- 
self and  for  as  many  friends  as  might  like  to  get  into  the 
act),  fill  it  out  (block  print  or  type  or  'smart'  printer), 
and  mail  to  the  address  below. 

AARC  Clinical  Practice  Guidelines  Desk 

11030  Abies  Ln 

Dallas  TX  75229 

We  can't  promise  that  your  suggested  Guideline  titles 
will  make  the  next  'most  wanted'  list,  but  we  will  con- 
sider all  suggestions  and  add  all  new  reviewers  to  the 
Review  Panel. 
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Response  to  a  Call  To  Participate 
in  Clinical  Practice  Guidelines  Development 

In  my  opinion,  the  10  new  Guidelines  that  should  be  addressed  next  (in  order  of  importance)  are 
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Resistance  to  Flow  through  the  Valves  of 
Mouth-to -Mask  Ventilation  Devices 

Dean  Hess  MEd  RRT,  Mark  Simmons  MSEd  RRT  RPFT, 
Faith  Slikkers,  and  Rebecca  Dickerson 

PURPOSE:  We  conducted  this  study  to  determine  the  inspiratory  and  expiratory  flow  re- 
sistance of  the  valves  of  eight  commercially  available  mouth-to-mask  ventilation  devices. 
METHODS  &  MATERIALS:  We  evaluated  the  valves  of  Intertech,  Laerdal,  Life  Design  Sys- 
tems (LDS),  Res-Q,  Respironics,  Rondex,  Vital  Signs,  and  White.  The  devices  were  supplied 
by  the  manufacturers  and  included  the  valve  and  any  filter  or  extension  tube  supplied  with 
the  valve.  Expiratory  resistance  was  evaluated  by  directing  air  through  the  valve  in  the  direc- 
tion of  flow  when  the  patient  exhales.  Inspiratory  resistance  was  evaluated  by  directing  air 
through  the  valve  in  the  direction  of  flow  when  a  breath  is  delivered  to  the  patient.  Flow  was 
controlled  by  a  Timeter  0-75  flowmeter  and  measured  using  a  calibrated  Timeter  RT-200. 
Flows  of  10,  20,  30,  40,  50,  60,  70,  80,  and  90  L/min  were  used.  'Back'  pressure  due  to  the  re- 
sistance of  the  valves  was  measured  using  a  calibrated  Timeter  RT-200.  Resistance  was  cal- 
culated by  dividing  back  pressure  by  flow.  Five  measurements  were  made  at  each  flow  setting 
for  each  valve.  RESULTS:  We  observed  significant  differences  in  back  pressures  and  re- 
sistances between  the  flows  evaluated  (p  <  0.001  for  both  inspiratory  and  expiratory  flows), 
and  between  the  commercially  available  devices  (p  <  0.001  for  both  inspiratory  and  ex- 
piratory flows).  At  a  flow  of  50  L/min,  the  inspiratory  back  pressures  produced  by  the  de- 
vices were  [mean  (SD)  in  cm  H20]  Intertech  5.2  (0.06),  Laerdal  4.6  (0.09),  LDS  4.7  (0.03), 
Res-Q  3.1  (0.04),  Respironics  3.3  (0.04),  Rondex  1.1  (0.02),  Vital  Signs  4.0  (0.06),  and  White 
4.3  (0.10).  At  this  same  flow,  the  expiratory  back  pressures  were  Intertech  4.8  (0.30),  Laerdal 
9.1  (0.10),  LDS  3.3  (0.02),  Res-Q  3.7  (0.35),  Respironics  0.5  (0.01),  Rondex  1.4  (0.01),  Vital 
Signs  3.6  (0.05),  and  White  13.7  (0.48).  CONCLUSIONS:  In  some  cases,  the  resistance 
through  these  devices  might  be  considered  excessive;  however,  most  of  the  devices  meet  the 
International  Standards  Organization  (ISO)  standard  (back  pressure  <  5  cm  H2O  at  50  L/ 
min).  (RespirCare  1993;38:183-188.) 


Introduction 

Although  the  patient  should  be  intubated  as  soon 
as  possible  following  cardiopulmonary  anest,  the 
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Reprints:  Dean  Hess,  Ellison  4,  Massachusetts  General  Hos- 
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quality  of  ventilation  provided  before  intubation 
may  affect  the  ultimate  outcome  of  the  resuscitation 
attempt.  Several  studies  on  adult  mannequins  have 
shown  that  tidal  volumes  delivered  during  single- 
rescuer  bag-valve-mask  ventilation  may  be  inade- 
quate1"9 and  that  volumes  are  often  greater  when  ex- 
haled gas  ventilation  is  used.  A  single  rescuer  may 
have  difficulty  providing  an  adequate  mask  seal, 
maintaining  an  open  airway,  and  simultaneously 
squeezing  an  adequate  volume  of  gas  from  a  bag- 
valve  manual  resuscitator. 

Mouth-to-mouth  technique  is  not  desirable  in 
many  circumstances  because  of  the  risk  of  infection 
to  the  rescuer  by  the  patient.  The  Centers  for  Dis- 
ease Control  now  recommends  that  a  protective  bar- 
rier always  be  used  between  the  patient  and  the  res- 
cuer during  emergency  ventilation  procedures.10  The 
American    Heart    Association    recommends    that 
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mouth-to-mask  ventilation  be  taught  to  health  care 
providers  as  part  of  Basic  Cardiac  Life  Support," 
and  many  hospitals  now  provide  these  devices  at  the 
bedsides  of  all  patients.  Two  types  of  these  devices 
are  currently  available — mask  devices  and  face 
shields.12"14  Mask  devices  typically  include  a  face 
mask  and  one-way  valve,  and  may  have  an  exten- 
sion tube,  filter,  and  port  for  administration  of  sup- 
plemental oxygen.  Face-shield  devices  have  a  clear 
plastic  sheet  and  a  one-way  valve  that  separate  the 
rescuer  from  the  patient.  With  the  face-shield  de- 
vice, a  seal  is  made  by  the  rescuer's  mouth  as  with 
mouth-to-mouth  ventilation,  and  the  patient's  ex- 
haled gas  escapes  between  the  shield  and  the  pa- 
tient's face.  The  performance  of  mouth-to-mask  de- 
vices has  been  evaluated  in  several  studies,1415  but 
to  our  knowledge  nothing  has  been  published  re- 
garding the  performance  of  face-shield  devices. 

The  purpose  of  this  study  was  to  evaluate  in- 
spiratory and  expiratory  resistance  to  flow  through 
mouth-to-mask  ventilation  devices.  Excessive  in- 
spiratory resistance  could  result  in  rescuer  fatigue 
and  may  affect  the  delivered  tidal  volumes.  Ex- 
cessive expiratory  resistance  could  result  in  pro- 
longed exhalation  and  air  trapping.  The  International 
Standards  Organization  (ISO)  has  recommended 
that  the  'back'  pressure  through  the  valve  of  a  resus- 
citator  not  exceed  5  cm  H20  at  a  flow  of  50  L/min.16 
The  Emergency  Care  Research  Institute  (ECRI)  has 
recommended  that  resistance  be  less  than  10  cm 
H2OsL _1  at  a  flow  of  60  L/min.14  The  recent 
AHA  Guidelines  for  Cardiopulmonary  Resusci- 
tation and  Emergency  Cardiac  Care  state  that  these 
devices  should  have  a  low  resistance  to  gas  flow, 
but  no  specific  resistance  is  given.12 

Methods  and  Materials 

We  evaluated  the  valves  of  the  Intertech  Safe  Re- 
sponse, Laerdal  Pocket  Mask,  Life  Design  Systems 
(LDS)  Carhill  Valve,  Nova-Ventrx  Res-Q,  Res- 
pironics  SealEasy  Resuscitation  Kit,  Rondex  Res- 
cue Mask,  Vital  Signs  Mouth-to-Mask  Resuscitator, 
and  White  Pulmonary  Resuscitator.*  All  devices 
were  tested  new,  as  supplied  by  the  manufacturer, 
and  included  the  valve  and  any  filter  or  extension 
tube  supplied  with  the  valve. 


Expiratory  resistance  was  evaluated  by  directing 
a  flow  of  air  through  the  valve  in  the  direction  of 
flow  when  the  patient  exhales.  Inspiratory  resistance 
was  evaluated  by  directing  a  flow  of  air  through  the 
valve  in  the  direction  of  flow  when  a  tidal  volume 
is  delivered.  Flow  was  controlled  by  a  Timeter  0-75 
flowmeter  and  measured  with  a  calibrated  Timeter 
RT-200.  Flows  of  10,  20,  30,  40,  50,  60,  70,  80, 
and  90  L/min  were  used.  Resistive  back  pressure 
was  measured  using  a  calibrated  Timeter  RT-200. 
Resistance  was  calculated  by  dividing  back  pres- 
sure by  flow.  The  methodology  used  was  similar  to 
that  used  to  evaluate  resistive  pressure  through 
adult  manual  resuscitators,17  ventilator  exhalation 
valves,18  PEEP  valves,19  and  endotracheal  tubes.20 
Five  measurements  were  made  at  each  flow  setting 
for  each  resuscitator. 

Mean  and  standard  deviation  (SD)  were  de- 
termined for  each  device  at  each  flow  for  the  in- 
spiratory and  expiratory  directions.  Two-way  anal- 
ysis of  variance  was  performed  for  inspiratory  and 
expiratory  flows,  using  brand  (8  levels)  and  flow  (9 
levels)  as  factors.  Post-hoc  Scheffe  analysis  was 
conducted  to  determine  statistically  significant  dif- 
ferences between  pairs  of  resuscitators;  p  <  0.05 
was  considered  significant.  All  statistical  analysis 
was  performed  using  commercially  available  sta- 
tistical software  and  standard  methodology.21 

Results 

The  inspiratory  and  expiratory  back  pressures  at  a 
flow  of  50  L/min  (according  to  the  ISO  standard) 
are  shown  in  Figure  1.  Mean  (SD)  data  are  tabulat- 


"Suppliers  are  identified  in  the  Product  Sources  section  at  the 
end  of  the  text. 


Fig.  1.  Measured  inspiratory  ■  and  expiratory  back 
pressures  across  8  valves  at  a  flow  of  50  L/min,  at  which 
the  back  pressure  should  be  less  than  5  cm  H2O  ac- 
cording to  ISO  standards  (dashed  line). 
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Table  1.      Mean  (SD)  Back  Pressures  (cm  H2O)  as  a  Function  of  Row  for  the  Moulh-lo-Mask  Venulauon  Devices  Evaluated  in  this  Study 

Flow  (L/min) 
10  20  30  40  50  60  70  80 


Inlerlech 

Inspiratory  1.01(0.04)  1.94(0.02)  2.94(0.04)  4.03(0.04)  5.21(0.06)  6.52(0.05)  7.98(0.02)  9.48(0.11)  11.17(0.09) 

Expiratory  0.67(0.05)  1.73(0.09)  2.71(0.11)  3.82(0.13)  4.82(0.27)  6.10(0.25)  6.88(0.19)  8.10(0.22)  9.29(0.07) 

Laerdal 

Inspiratory  0.41(0.01)  1.07(0.02)  1.95(0.04)  3.10(0.02)  4.59(0.09)  6.49(0.19)  8.88(0.24)  11.56(0.36)  14.37(0.40) 

Expiratory  1.24(0.01)  2.82(0.02)  4.62(0.04)  6.78(0.06)  9.13(0.10)  11.84(0.06)  14.95(0.09)  18.37(0.08)  22.16(0.19) 

LDS 

Inspiratory  1.06(0.01)  1.93(0.01)  2.80(0.02)  3.73(0.02)  4.71(0.03)  5.76(0.04)  6.97(0.05)  8.13(0.03)  9.45(0.16) 

Expiratory  0.37(0.07)  1.06(0.02)  1.80(0.05)  2.56(0.03)  3.33(0.02)  4.19(0.02)  5.23(0.06)  6.40(0.05)  7.71(0.05) 

Res-Q 

Inspiratory  0.84(0.03)  1.32(0.03)  1.86(0.02)  2.48(0.04)  3.11(0.04)  3.90(0.07)  4.81(0.08)  6.20(0.06)  7.39(0.05) 

Expiratory  0.74(0.09)  1.46(0.12)  2.17(0.20)  2.90(0.26)  3.68(0.35)  4.55(0.39)  5.53(0.47)  6.61(0.54)  7.73(0.61) 

Respironics 

Inspiratory  0.47(0.01)  1.08(0.02)  1.75(0.02)  2.47(0.04)  3.26(0.04)  3.95(0.03)  4.71(0.01)  5.48(0.11)  6.33(0.05) 

Expiratory  0.13(0.01)  0.14(0.01)  0.19(0.01)  0.31(0.01)  0.46(0.01)  0.65(0.01)  0.91(0.01)  1.19(0.02)  1.49(0.02) 

Rondex 

Inspiratory  0.13(0.01)  0.35(0.01)  0.61(0.01)  0.80(0.01)  1.08(0.02)  1.46(0.01)  2.01(0.01)  2.66(0.04)  3.37(0.14) 

Expiratory  0.03(0.01)  0.15(0.01)  0.51(0.01)  0.91(0.01)  1.41(0.01)  2.04(0.02)  2.80(0.03)  3.63(0.05)  4.56(0.03) 

Vital  Signs 

Inspiratory  0.97(0.05)  1.72(0.04)  2.45(0.03)  3.22(0.04)  4.05(0.06)  4.98(0.06)  5.89(0.08)  6.83(0.08)  7.93(0.06) 

Expiratory  0.65(0.06)  1.27(0.04)  1.94(0.02)  2.68(0.01)  3.57(0.05)  4.66(0.07)  6.02(0.04)  7.67(0.10)  9.55(0.26) 

White 

Inspiratory  0.54(0.02)  1.24(0.02)  2.10(0.03)  3.13(0.06)  4.37(0.10)  5.88(0.05)  7.27(0.09)  9.13(0.27)  10.96(0.31) 

Expiratory  0.61(0.03)  1.75(0.03)  4.70(0.20)  8.64(0.14)  13.69(0.48)  19.22(0.20)25.86(0.38)33.72(0.76)42.64(0.47) 


Table  2.      Mean  (SD)  Resistances  (cm  H20   s  ■  L"1)  as  a  Function  of  Row  for  the  Mouth-to- Mask  Ventilation  Devices  Evaluated  in  this  Study 


Flow  (LVmin) 


50 


Inlerlech 

Inspiratory  6.05(0.22)  5.83(0.07)  5.87(0.08)  6.04(0.06)  6.25(0.07)  6.52(0.05)  6.84(0.02)  7.11(0.09)  7.45(0.06) 

Expiratory  4.01(0.32)  5.18(0.25)  5.42(0.22)  5.73(0.19)  5.79(0.33)  6.10(0.25)  5.90(0.17)  6.08(0.17)  6.19(0.05) 

Laerdal 

Inspiratory  Z45  (0.05)  3.22(0.06)  3.90(0.08)  4.65(0.04)  5.51(0.11)  6.49(0.19)  7.61(0.20)  8.67(0.27)  9.58(0.27) 

Expiratory  7.44(0.06)  8.46(0.06)  9.24(0.08)  10.16(0.08)  10.95(0.12)  11.84(0.06)  12.82(0.08)  13.78(0.06)  14.77(0.13) 

LDS 

Inspiratory  6.34(0.03)  5.80(0.03)  5.60(0.03)  5.60(0.03)  5.65(0.04)  5.76(0.04)  5.98(0.04)  6.09(0.02)  6.30(0.10) 

Expiratory  2.24(0.39)  3.18(0.07)  3.61(0.10)  3.84(0.04)  4.00(0.02)  4.19(0.02)  4.48(0.05)  4.80(0.04)  5.14(0.03) 

Res-Q 

Inspiratory  5.06(0.21)  3.95(0.10)  3.72(0.05)  3.71(0.07)  3.73(0.05)  3.90(0.07)  4.13(0.07)  4.65(0.04)  4.92(0.04) 

Expiratory  4.46(0.52)  4.38(0.36)  4.34(0.41)  4.34(0.38)  4.42(0.42)  4.55(0.39)  4.74(0.40)  4.96(0.41)  5.15(0.40) 

Respironics 

Inspiratory  2.80(0.07)  3.25(0.06)  3.50(0.05)  3.71(0.06)  3.91(0.04)  3.95(0.03)  4.04(0.01)  4.11(0.08)  4.22(0.03) 

Expiratory  0.80(0.07)  0.41(0.03)  0.38(0.01)  0.47(0.01)  0.55(0.01)  0.65(0.01)  0.78(0.01)  0.90(0.01)  0.99(0.01) 

Rondex 

Inspiratory  0.78(0.01)  1.06(0.03)  1.23(0.01)  1.21(0.01)  1.30(0.02)  1.46(0.01)  1.72(0.01)  1.99(0.03)  2.25(0.10) 

Expiratory  0.19(0.03)  0.44(0.01)  1.02(0.02)  1.36(0.01)  1.69(0.01)  2.04(0.02)  2.40(0.02)  2.73(0.04)  3.04(0.02) 

Vital  Signs 

Inspiratory  5.82(0.29)  5.16(0.11)  4.92(0.07)  4.83(0.06)  4.86(0.07)  4.98(0.06)  5.05(0.07)  5.13(0.06)  5.29(0.04) 

Expiratory  3.88(0.35)  3.82(0.12)  3.88(0.04)  4.02(0.02)  4.28(0.06)  4.66(0.07)  5.16(0.04)  5.76(0.07)  6.37(0.17) 

While 

Inspiratory  3.25(0.10)  3.72(0.05)  4.19(0.05)  4.70(0.08)  5.25(0.12)  5.88(0.05)  6.23(0.08)  6.84(0.20)  7.31(0.21) 

Expiratory  3.68(0.19)  5.25(0.10)  9.39(0.40)  12.%  (0.21)  16.42(0.57)  19.22(0.20)  22.17(0.32)  25.29(0.57)  28.43(0.31) 
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Table  3.    Pairs  of  Resuscilators  with  Significant  Differences  (p  <  0.05)  in  Back  Pressure,  as  Determined  by  Scheffe  Analysis 

Inspiratory  Back  Pressure 

Rondex  and:  Vital  Signs.  LDS,  White,  Laerdal.  Intertech 

Expiratory  Back  Pressure 

Laerdal  and:  Respironics.  LDS,  Rondex,  Res-Q,  Vital  Signs,  Intertech 
White  and:  Respironics.  LDS,  Rondex,  Res-Q,  Vital  Signs.  Intertech.  Laerdal 


ed  (Tables  1  and  2).  There  were  significant  differ- 
ences between  the  resuscitators  for  back  pressure 
and  resistance  with  both  the  inspiratory  and  ex- 
piratory flows  (p  <  0.001  in  each  case).  There  were 
also  significant  interaction  effects  between  devices 
and  flows  for  back  pressure  and  resistance  in  both 
inspiratory  and  expiratory  directions  (p  <  0.001  in 
each  case).  Results  of  Scheffe  analysis  are  shown  in 
Tables  3  and  4. 

Discussion 

Although  the  resistance  to  flow  through  some 
mouth-to-mask  ventilation  devices  has  been  evalu- 
ated by  the  ECRI,'4  to  our  knowledge  this  is  the  first 
such  evaluation  to  be  reported  in  the  peer-reviewed 
literature.  Our  results  are  consistent  with  those  re- 
ported in  the  ECRI  evaluation.  Although  we  found 
differences  in  the  back  pressures  and  resistances  be- 
tween the  resuscitators  that  we  evaluated,  most 
meet  the  ISO  standard  of  back  pressure  <  5  cm  H20 
at  a  flow  of  50  L/min.'6  The  Intertech  exceeded  the 
ISO  standard  by  a  small  amount  for  inspiratory 


flow,  and  the  Laerdal  and  White  exceeded  the  ISO 
standard  for  expiratory  flow. 

Increased  inspiratory  resistance  increases  the  effort 
required  by  the  rescuer  to  ventilate  the  patient.  If  this 
effort  is  excessive,  it  could  result  in  rescuer  fatigue 
and  reduced  tidal  volume  delivery.  Because  the  in- 
spiratory resistances  that  we  found  are  small,  this 
should  not  be  a  problem  with  the  devices  that  we 
evaluated.  The  resistance  and  compliance  of  the  pa- 
tient's lungs  may  be  more  important  determinants  of 
rescuer  fatigue  than  the  resistance  to  flow  through  a 
mouth-to-mask  ventilation  device.  This  is  particularly 
true  with  the  American  Heart  Association  recom- 
mendation of  a  long  inspiratory  time  (1.5-2  seconds), 
which  results  in  an  inspiratory  flow  <  40  L/min. i: 

Expiratory  resistance  is  the  result  of  airway  pa- 
thology (eg,  bronchospasm  and  secretions)  or  im- 
posed resistance  (eg,  exhalation  valves).  Exhalation 
is  usually  passive  and  can  be  prolonged  when  ex- 
piratory resistance  is  high.  High  expiratory  re- 
sistance can  prolong  exhalation  sufficiently  to  result 
in  auto-PEEP.  Although  a  mouth-to-mask  device 
with  high  expiratory  resistance  could  present  a  prob- 


Table  4.    Pairs  of  Resuscitators  with  Significant  Differences  (p  <  0.05)  in  Resistance,  as  Determined  by  Scheffe  Analysis 

Inspiratory  Resistance 

Respironics  and  Rondex 

Res-Q  and  Rondex 

Vital  Signs  and:  Rondex,  Respironics,  Res-Q 

White  and:  Rondex,  Respironics,  Res-Q 

Laerdal  and:  Rondex.  Respironics,  Res-Q 

LDS  and:  Rondex.  Respironics.  Res-Q 

Intertech  and:  Rondex,  Respironics,  Res-Q,  Vital  Signs,  White 

Expiratory  Resistance 

LDS  and  Respironics 

Res-Q  and:  Respironics,  Rondex 

Vital  Signs  and:  Respironics,  Rondex 

Intertech  and:  Respironics,  Rondex 

Laerdal  and:  Respironics,  Rondex,  LDS.  Res-Q,  Vital  Signs.  Intertech 

White  and:  Respironics.  Rondex.  LDS,  Res-Q,  Vital  Signs,  Intertech,  Laerdal 
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lem,  the  effects  of  this  may  be  partially  avoided  if  a 
mask  seal  is  not  maintained  during  exhalation.  If  the 
rescuer  releases  the  face-mask  seal  during  exhala- 
tion, part  of  the  patient's  expiratory  flow  probably 
leaks  out  around  the  edges  of  the  mask  rather  than 
passing  through  the  exhalation  valve  of  the  device. 

An  interesting  finding  of  this  study  was  the  inter- 
action effects  between  the  devices  and  flows  for 
back  pressure  and  for  resistance.  The  increase  in 
back  pressure  with  an  increase  in  flow  was  much 
greater  for  some  devices  than  others  (Table  1 ).  The 
change  in  resistance  with  an  increase  in  flow  was 
also  greater  with  some  devices  than  others  (Table 
2).  Thus,  the  characteristics  of  these  devices  as  re- 
lated to  flow  resistance  differed  significantly.  This 
likely  relates  to  differences  in  valve  construction 
among  these  devices. 

The  decision  to  purchase  a  particular  brand  of 
mouth-to-mask  ventilation  device  is  based  upon 
many  considerations.  Although  we  believe  that  one 
of  those  considerations  should  be  the  resistive  prop- 
erties of  the  valve,  other  considerations  include  the 
effectiveness  of  the  device  in  producing  a  mask  seal, 
the  ease  of  use,  the  ability  of  the  device  to  protect  the 
rescuer  from  infection  and  isolate  him  or  her  from 
vomitus,  the  ability  of  the  device  to  allow  the  ad- 
ministration of  supplemental  oxygen,  and  the  cost. 

Most  manufacturers  of  these  devices  are  continu- 
ously improving  the  design  and  performance  of 
their  products,  and  therefore  the  resistive  properties 
of  some  of  the  devices  that  we  evaluated  may  have 
changed  since  we  collected  this  data  (Fall,  1991). 
We  believe  that  manufacturers  should  consider  the 
resistive  properties  of  their  mouth-to-mask  ventila- 
tion devices  and  attempt  to  keep  these  resistances  as 
low  as  possible.  Given  the  generally  low  resistances 
that  we  found  in  this  study,  it  appears  that  man- 
ufacturers are  considering  this  in  the  design  of  their 
products. 

Further  work  is  needed.  It  would  be  of  interest  to 
evaluate  the  effects  of  rescuer  fatigue  on  the  vol- 
umes delivered  from  these  devices.  Face-shield  de- 
vices have  only  recently  become  available,  and  eval- 
uations of  these  are  urgently  needed  before  they 
come  into  common  use.  Finally,  the  resistance  to 
flow  through  the  valves  of  mouth-to-mask  ventila- 
tion devices  not  included  in  this  study  should  be 
evaluated. 


Conclusions 

Significant  differences  were  found  for  the  back 
pressures  and  resistances  produced  due  to  the  flow 
resistance  through  the  valves  of  the  mouth-to-mask 
ventilation  devices  evaluated  in  this  study.  Al- 
though the  resistances  found  in  this  study  were  ac- 
ceptable in  most  cases,  the  expiratory  resistances 
for  two  of  the  devices  (Laerdal  and  White)  might 
be  considered  excessive  relative  to  ISO  standards. 
Further  work  is  needed  to  evaluate  the  clinical  im- 
portance of  these  findings. 

PRODUCT  SOURCES 

Mouth-to-Mask  Ventilation  Devices: 

Safe  Response,  Intertech  Resources  Inc.  Bannoekburn  IL 
Pocket  Mask,  Laerdal  Medical  Corp,  Armonk  NY 
Carhill  Valve.  Life  Design  Systems  Inc.  Carrollton  TX 
Res-Q.  Nova-Ventrx  Inc.  Glenview  IL 
SealEasy.  Respironics  Inc.,  Murrysville  PA 
Rescue  Mask.  Rondex  Products  Inc.  Rockford  IL 
Vital  Signs  Inc,  Totowa  NJ 

White  Pulmonary  Resuscitator,  Medic  One.  Independence 
MO 

Calibration  Analyzer: 

Timeter  RT-200,  Allied  Healthcare  Products,  St  Louis  MO 

Flowmeter: 

0-75,  Timeter,  Lancaster  PA 

Statistical  Software: 

SPSS/PC+.  SPSS  Inc,  Chicago  IL 


REFERENCES 


1.  Hess  D,  Baran  C.  Ventilatory  volumes  using  mouth-to- 
mouth,  mouth-to-mask,  and  bag-valve-mask  techniques. 
Am  J  Emerg  Med  1985;3:292-296. 

2.  Elling  R.  Politis  J.  An  evaluation  of  emergency  medical 
technicians'  ability  to  use  manual  ventilation  devices. 
Ann  Emerg  Med  1983:12:765-768. 

3.  Johannigman  JA.  Branson  RD,  Davis  K,  Hurst  JM. 
Techniques  of  emergency  ventilation:  a  model  to  evalu- 
ate tidal  volume,  airway  pressure,  and  gastric  in- 
sufflation. J  Trauma  1991:31:93-98. 

4.  Seidelin  PH.  Stolarek  IH.  Littlewood  DG.  Comparison 
of  six  methods  of  emergency  ventilation.  Lancet  1986:2: 
1274-1275. 

5.  Lawrence  PJ.  Sivaneswaran  N.  Ventilation  during  car- 
diopulmonary resuscitation.  Which  method''  Med  J  Aust 
1985:143:443-446. 


RESPIRATORY  CARE  •  FEBRUARY  '93  Vol  38  No 


187 


MOUTH-TO-MASK  VENTILATION  DEVICES 


Sainsbury  DA,  David  R,  Walker  MC.  Artificial  ventila- 
tion for  cardiopulmonary  resuscitation.  Med  J  Aust 
1984;141:509-511. 

Greenslade  GL.  Single  operator  cardiopulmonary  resus- 
citation in  ambulances.  Which  ventilation  device?  An- 
aesthesia 1991;46:391-394. 

Harrison  RR,  Maull  KI,  Keenan  RI,  Boyan  CP.  Mouth- 
to-mask  ventilation:  a  superior  method  of  rescue  breath- 
ing. Ann  Emerg  Med  1982;11:74-76. 
Cummings  RO.  Austin  JR.  Litwin  PE.  Pierce  J.  Ventila- 
tion skills  of  emergency  medical  technicians:  a  teaching 
challenge  for  emergency  medicine.  Ann  Emerg  Med 
1986;15:1187-1192. 

Centers  for  Disease  Control.  Recommendations  for  pre- 
vention of  HIV  transmission  in  health-care  settings. 
MMWR  1987;36:3S-18S. 

American  Heart  Association  (AHA).  Healthcare  pro- 
vider's manual  for  basic  cardiac  life  support.  Dallas: 
AHA,  1988. 

Emergency  Cardiac  Care  Committee  and  Subcom- 
mittees. American  Heart  Association.  Guidelines  for  car- 
diopulmonary resuscitation  and  emergency  cardiac  care: 
adult  basic  life  support.  JAMA  1992;268:2184-2198. 
Emergency  Cardiac  Care  Committee  and  Subcom- 
mittees, American  Heart  Association.  Guidelines  for  car- 
diopulmonary resuscitation  and  emergency  cardiac  care: 


20. 


adult  advanced  cardiac  life  support.  JAMA  1992:268: 
2199-2241. 

ECRI.  Pulmonary  resuscitators.  Health  Devices  1989: 
18:333-352. 

Hess  D,  Ness  C.  Oppel  A,  Rhoads  K.  Evaluation  of 
mouth-to-mask  ventilation  devices.  Respir  Care  1989; 
34:191-195. 

International  Organization  for  Standardization.  Interna- 
tional Standard  ISO  8382:1988  (E):  resuscitators  in- 
tended for  use  with  humans.  New  York:  American  Na- 
tional Standards  Institute,  1988. 

Hess  D,  Simmons  M.  An  evaluation  of  the  resistance  to 
flow  through  the  patient  valves  of  twelve  adult  manual 
resuscitators.  Respir  Care  1992;37:432-438. 
Marini  JJ.  Culver  BH.  Kirk  W.  Flow  resistance  of  ex- 
halation valves  and  positive  end-expiratory  pressure  de- 
vices used  in  mechanical  ventilation.  Am  Rev  Respir 
Dis  1985;131:850-854. 

Pinsky  MR,  Hrehocik  D,  Culpepper  JA,  Snyder  JV. 
Flow  resistance  of  expiratory  positive-pressure  systems. 
Chest  1988:94:788-791. 

Wright  PE,  Marini  JJ.  Bernard  GR.  In-vitro  versus  in- 
vivo  comparison  of  endotracheal  tube  airflow  resist- 
ance. Am  Rev  Respir  Dis  1 989;  1 40: 1 0- 1 9. 
Sokal  RR.  Rohlf  FJ.  Introduction  to  biostatistics.  2nd  ed. 
New  York:  WH  Freeman  &  Co,  1987:27-45.185-510. 


RESPIRATORY  CARE  •  FEBRUARY  '93  Vol  38  No  2 


Program  Committee  Lecture 


HIV,  AIDS,  and  the  Respiratory  Care  Practitioner 

John  M  Luce  MD 


III. 


IV. 


Introduction 

The  Human  Immunodeficiency  Virus  (HIV) 

A.  Epidemiology  of  the  HIV  Pandemic 

B.  Pathogenesis  of  HIV  Disease 

C.  Management  of  Patients 
Tuberculosis  &  the  HIV-infected  Patient 

A.  Epidemiology 

B.  Pathogenesis 

C.  Presentation 

D.  Management 

HIV,  HBV,  &  MTB  in  the  Workplace 

A.  Occupational  Exposure 

B.  Management  of  Exposure 

C.  Prevention  of  Exposure 


Introduction 

Many  respiratory  care  practitioners  care  for  per- 
sons who  are  known  to  be  infected  with  the  human 
immunodeficiency  virus  (HIV),  which  may  be 
asymptomatic  or  causing  disease.  Other  practi- 
tioners unknowingly  care  for  HIV-infected  persons. 
Some  practitioners  themselves  are  infected  with 
HIV  or  have  friends  or  colleagues  who  are  in- 
fected. And  all  practitioners  have  at  least  a  passing 
interest  in  HIV  infection  and  its  consequences,  in- 
cluding the  acquired  immunodeficiency  syndrome 
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(AIDS).  This  article  has  been  prepared  because  of 
the  interest  in  HIV  and  AIDS  on  the  part  of  respir- 
atory care  practitioners. 

The  Human  Immunodeficiency  Virus 

Epidemiology  of  the  HIV  Pandemic 

The  first  patients  with  what  has  come  to  be 
called  AIDS  were  identified  in  the  United  States  in 
1981.  HIV  was  identified  in  1983,  and  the  first  ma- 
jor news  articles  characterizing  HIV  disease  as  an 
epidemic  appeared  shortly  thereafter.  Today,  the 
HIV  epidemic  is  recognized  as  a  pandemic  because 
HIV  has  spread  around  the  world.  Approximately 
15,000,000  persons  are  estimated  to  be  infected 
with  HIV  at  present;  3,000,000  have  developed 
AIDS,  and  2,000,000  have  died.  Because  the 
spread  of  HIV  has  not  been  stopped  in  any  com- 
munity or  country,  some  50,000,000  persons  may 
be  infected  by  the  year  2000. ' 

The  situation  in  the  United  States,  where  AIDS 
was  first  recognized,  is  equally  alarming.  Approx- 
imately 1,000,000  Americans  are  estimated  to  be 
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infected  with  HIV  at  this  writing:  225,000  have  de- 
veloped AIDS,  and  150,000  have  died.  Despite  an 
active,  if  not  ideal,  educational  and  preventive  ef- 
fort on  the  part  of  government  and  the  private  sec- 
tor, HIV  continues  to  spread  in  the  United  States.  It 
is  possible  that  3,000,000  Americans  will  be  in- 
fected by  the  turn  of  the  century.' 

Since  the  start  of  the  AIDS  epidemic  in  the 
United  States,  the  major  groups  at  risk  for  HIV 
infection  have  included  homosexual  and  bisexual 
men,  injection  drug  users,  heterosexual  partners  of 
members  of  the  other  groups,  children,  and  the 
recipients  of  blood  and  blood  products.2  The  same 
groups  remain  at  greatest  risk,  although  the  risk 
of  being  infected  by  transfusions  has  diminished 
markedly.3 

Although  heterosexual  HIV  infection  is  increas- 
ing in  the  United  States,  the  prevalence  of  infection 
among  university  students  and  other  groups  of  high 
socioeconomic  status  remains  low.4  However,  the 
prevalence  is  comparatively  high  among  poor  per- 
sons, especially  minorities.5,6  At  the  same  time,  HIV 
is  prevalent  among  the  homeless7  and  prisoners.8  It 
is  also  prevalent  in  certain  urban  hospitals,9  emer- 
gency departments,1"  clinics  for  sexually  transmit- 
ted diseases,"  and  shelters.7  Persons  who  frequent 
such  places  are  at  high  risk  not  only  for  HIV  in- 
fection but  also  for  infection  with  hepatitis  B  virus 
(HBV)'2  and  Mycobacterium  tuberculosis  (MTB).7 

Pathogenesis  of  HIV  Disease 

Infection  with  HIV  frequently  is  followed  within 
several  weeks  by  a  constitutional,  flu-like  illness 
related  to  viremia.  The  body  responds  to  the  pres- 
ence of  the  virus  by  developing  antibodies  that  can 
be  detected  in  serum  and  provide  serologic  proof  of 
infection.  Meanwhile,  HIV  infects  helper  T  (CD4) 
lymphocytes  and  other  cells,  including  monocytes 
and  macrophages,  throughout  the  body. 

The  acute  phase  of  HIV  infection  is  followed  by 
a  latent  phase  in  which  patients  may  be  asympto- 
matic except,  in  some  cases,  for  mild  constitutional 
symptoms  and  generalized  lymphadenopathy.  How- 
ever, during  this  phase  the  number  of  circulating 
CD4  cells  declines  from  an  average  of  1,000  cells/ 
mm3  before  infection  (Fig.  1).  This  decline  is  par- 
alleled by  a  depression  of  cellular  immunity  that, 
with  concurrent  humoral  immune  dysfunction,  makes 


patients  more  susceptible  to  infections  with  com- 
mon bacteria  and  MTB. 
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Fig.  1.  Effects  of  infection  with  the  human  immuno- 
deficiency virus  (HIV)  on  CD4  lymphocyte  cells  over  time 
following  seroconversion.  PGL  =  progressive  generalized 
lymphadenopathy;  TB  =  tuberculosis;  KS  =  Kaposi's  sar- 
coma; and  Ol  =  opportunistic  infection.  (Figure  courtesy 
of  Philip  C  Hopewell  MD.) 

The  latent  phase  of  HIV  infection  in  turn  is  super- 
seded by  early-late  and  late  phases.  During  this  last 
phase,  the  concentration  of  HIV  increases  in  the 
blood,  and  anti-HIV  antibodies  fall.  By  this  time, 
CD4  levels  have  fallen  below  200  cells/mm3,  and 
patients  become  susceptible  to  secondary  infections 
with  organisms  such  as  Pneumocystis  carinii, 
Cryptococcus  neoformans,  and  Toxoplasma  gondii 
and  to  secondary  neoplasms  such  as  Kaposi's  sar- 
coma and  non-Hodgkin's  lymphoma.  The  direct  ef- 
fects of  HIV  on  the  brain  and  other  organs  also 
may  be  evident.'11  Approximately  50%  of  patients 
develop  secondary  infections  and  neoplasms  and 
thereby  meet  the  traditional  diagnosis  of  AIDS 
within  10  years  of  infection  with  HIV.14 

Management  of  Patients  with  HIV  Infection 

The  management  of  HIV-infected  patients  in- 
cludes antiretroviral  therapy,  prophylaxis  of  sec- 
ondary infections,  and  treatment  of  infections  or  sec- 
ondary neoplasms  if  they  occur.  Antiretroviral 
therapy  with  zidovudine  generally  begins  when  the 
CD4  level  falls  to  500  cells/mm3  whether  patients 
are  symptomatic  or  not.15,16  Newer  antiretroviral 
agents  such  as  didanosine  also  appear  to  slow  the 
progression  of  HIV  disease.17 
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Prophylactic  therapy  for  Pneumocystis  carinii 
pneumonia  (PCP)  is  begun  in  most  HIV-infected 
patients  whose  CD4  levels  are  200  cells/mm3  or 
less  or  who  have  already  had  PCP.  Such  therapy 
may  include  trimethoprim-sulfamethoxazole,18  aer- 
osolized pentamidine, 'g  or  dapsone.20  All  these 
agents  are  effective,  although  aerosolized  penta- 
midine is  used  increasingly  less  often  due  to  its  cost 
and  propensity  to  induce  cough.  Patients  with  pos- 
itive skin  tests  for  MTB  should  receive  isoniazid 
prophylaxis,  as  will  be  discussed.  Other  potential 
infections  that  may  be  prevented  in  HIV-infected 
patients  include  cryptococcosis  and  toxoplasmosis. 

The  treatment  of  PCP  traditionally  has  involved 
21 -day  courses  of  trimethoprim-sulfamethoxazole 
or  systemic  pentamidine.21  Both  regimens  appear  to 
be  effective,  but  their  associated  toxicity  has  led  to 
the  development  of  other  therapies,  including  aero- 
solized pentamidine.22  A  recent  trial23  indicated  that 
trimethoprim-sulfamethoxazole  was  superior  to  aer- 
osolized pentamidine  in  treating  patients  with  mild 
to  moderate  PCP,  although  pentamidine  administra- 
tion caused  fewer  adverse  side  effects.  Corticoster- 
oids should  be  given  as  an  adjunct  to  all  agents  in 
hypoxemic  patients  with  PCP.24 

Tuberculosis  &  the  HIV-infected  Patient 

Epidemiology 

Mycobacterium  tuberculosis  is  a  worldwide 
pathogen  that  causes  2,500,000  to  3,000,000  deaths 
each  year.  Nevertheless,  the  mortality  from  MTB 
and  the  incidence  of  new  infection  have  declined  in 
the  United  States  since  the  middle  of  the  19th  cen- 
tury. This  decline  has  been  attributed  to  improved 
living  standards,  the  application  of  public  health 
measures,  and  the  realization  that  tuberculosis  is  an 
infection,  which  led  to  isolation  procedures  and  a 
search  for  chemotherapy.  Isoniazid  was  introduced 
as  a  treatment  for  tuberculosis  in  the  1950s,  as  were 
modern  methods  to  control  the  spread  of  MTB.25 

By  1984,  reported  new  cases  of  tuberculosis 
numbered  approximately  22,000  annually  in  the 
United  States  and  were  expected  to  fall  to  12,000 
within  three  years.  Because  of  the  low  prevalence 
of  tuberculosis  in  the  American  population,  new 
exposure  to  MTB  was  considered  unlikely,  and 


most  new  cases  of  active  disease  were  expected  to 
occur  among  patients  who  already  had  remote  con- 
tact with  MTB,  such  as  injection  drug  users  and  re- 
cent immigrants  from  Southeast  Asia  and  other  ar- 
eas of  high  prevalence.  However,  this  expected 
scenario  was  never  realized.  Indeed,  by  1987  the 
incidence  of  new  cases  of  tuberculosis  was  the 
same  as  in  1983.  Almost  all  of  these  unexpected 
cases,  approximately  10,000,  were  patients  infected 
with  HIV  (Fig.  2). 
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Fig.  2.  Reported  cases  of  tuberculosis  in  the  United 
States  from  1983  through  1987,  showing  those  cases  at- 
tributed to  co-infection  with  the  human  immunodeficiency 
virus  (HIV).  (From  Reference  25,  with  permission.) 

Pathogenesis 

In  normal  persons,  tuberculosis  most  commonly 
results  from  a  recrudescence  of  latent  infection  that 
is  made  possible  by  a  mild  depression  of  cellular 
immunity  (for  example,  due  to  the  effects  of  age  or 
concurrent  disease).  Secondary  tuberculosis  of  this 
sort  occurs  in  some  patients  with  HIV  infection 
who  have  had  a  previous  exposure  to  MTB  and 
would  be  likely  to  have  positive  tuberculin  skin 
tests  before  their  HIV  infection  progressed  and 
they  developed  cutaneous  anergy.  This  pattern  of 
secondary  tuberculosis  has  been  documented 
among  injection  drug  users  with  HIV  infection.26 

In  contrast  to  this  pattern,  many  HIV-infected 
patients  develop  tuberculosis  from  an  exposure  to 
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MTB  that  occurs  after  their  cellular  immunity  has 
been  depressed  by  HIV.  Primary  tuberculosis  of 
this  sort  has  been  documented  in  an  outbreak  of  tu- 
berculosis in  a  residential  facility  for  HIV-infected 
patients,  where  15  of  31  residents  were  infected 
with  the  same  strain  of  MTB  and  11  of  the  15  de- 
veloped active  disease.  Six  exposed  staff  members 
of  unknown  HIV  status  converted  their  skin  tests 
from  negative  to  positive  within  the  same  period, 
and  one  developed  active  disease.27 

In  normal  persons,  infection  with  MTB  stim- 
ulates a  cellular  immune  response  that  all  but  pre- 
vents a  new  infection  with  the  organism.  However, 
because  of  their  immunodepression,  patients  with 
HIV  infection  whose  CD4  cell  levels  are  extremely 
low  may  be  vulnerable  to  new  infections.  Analysis 
with  a  new  technology  that  permits  genetic  iden- 
tification of  strains  of  MTB  suggests  that  re- 
infection does  in  fact  occur  and  may  cause  relapses 
after  completion  of  anti-tuberculosis  therapy.28  Re- 
gardless of  how  infection  with  MTB  occurs  in 
HIV-infected  patients,  the  progression  from  in- 
fection to  disease  is  more  rapid  than  it  is  in  normal 
persons.  This  has  been  documented  in  the  res- 
idential care  facility  outbreak  described  earlier, 
wherein  11  of  the  15  infected  patients  developed 
clinical  manifestations  of  tuberculosis  within  a  4- 
month  period.27 

Presentation 

The  clinical  manifestations  of  tuberculosis  in 
HIV-infected  patients  depend  on  the  degree  of  their 
underlying  immunodepression.  In  general,  tubercu- 
losis tends  to  occur  early  in  HIV  infection,  pre- 
sumably due  to  the  virulence  of  MTB,  and  some 
patients  may  manifest  tuberculosis  before  they 
have  a  clinical  diagnosis  of  AIDS.  In  such  patients, 
tuberculosis  may  well  represent  recrudescence.  In 
contrast,  tuberculosis  may  develop  in  other  patients 
who  carry  an  AIDS  diagnosis,  in  which  case  the  tu- 
berculosis may  well  be  primary.28 

Tuberculosis  that  develops  early  in  HIV  in- 
fection tends  to  present  as  it  would  in  normal  per- 
sons. It  is  localized  to  the  upper  lobes  of  the  lungs 
and  may  be  cavitary.  However,  when  it  presents 
late  in  HIV  infection,  tuberculosis  may  affect  any 
or  all  areas  of  the  lungs  and  is  often  associated  with 
intrathoracic  lymphadenopathy.  The  disease  also 


may  be  disseminated,  so  that  the  chest  radiograph 
displays  a  miliary  pattern  of  small  nodules  if  the 
lungs  are  involved  with  disease.28 

Most  studies  suggest  that  sputum  smears  and 
cultures  are  as  likely  to  be  positive  for  MTB  in 
HIV-infected  patients  with  tuberculosis  as  they  are 
in  non-HIV-infected  patients.  In  both  groups, 
sputum  specimens  may  be  induced  by  the  inhala- 
tion of  aerosolized  hypertonic  saline.  Alternatively, 
respiratory  secretions  may  be  obtained  by  bron- 
choscopy with  bronchoalveolar  lavage.  When  dis- 
ease is  disseminated,  MTB  often  may  be  found  in 
the  blood,  bone  marrow,  lymph  nodes,  and  other 
organs.29 

Management 

Patients  with  HIV  infection  generally  respond  as 
well  as  non-HIV-infected  patients  do  to  routine 
anti-tuberculosis  therapy.  One  popular  regimen  in- 
cludes isoniazid  and  rifampin  daily  for  6  months 
supplemented  by  ethambutol  and  pyrazinamide  for 
the  first  2  months.  However,  reported  failures  have 
led  to  the  recommendation  that  patients  be  treated 
for  9  months  or  until  6  months  after  sputum  cul- 
tures are  no  longer  positive,  whichever  is  longer.30 

The  key  to  treatment  is  not  only  that  the  right 
drugs  be  prescribed  but  that  they  also  be  taken. 
This  point  was  emphasized  by  a  study31  of  HIV- 
infected  patients  with  tuberculosis  in  New  York 
City,  many  of  whom  were  homeless,  alcoholics, 
and  injection  drug  users.  A  total  of  178  patients 
were  discharged  on  treatment,  but  159  of  these 
were  lost  to  follow-up  and  failed  to  complete  treat- 
ment, largely  because  the  local  tuberculosis  control 
program  had  been  decimated  by  budget  cuts.  Of  the 
18  discharged,  48  were  readmitted  within  12 
months  with  active  tuberculosis;  of  them,  40  were 
discharged  on  treatment  and  at  least  35  were  again 
lost  to  follow-up.  The  lack  of  an  adequate  tu- 
berculosis control  program  contributed  both  to  the 
morbidity  and  mortality  of  these  patients  and  to  the 
likelihood  that  they  infected  others  with  MTB. 

The  need  for  adequate  tuberculosis  control 
measures  is  likely  to  increase  in  the  future  due  to 
the  emergence  of  strains  of  MTB  that  are  resistant 
to  isoniazid  and  rifampin  and,  in  some  cases,  other 
drugs  regularly  active  against  MTB.  Outbreaks  of 
tuberculosis    caused    by    multiple    drug-resistant 
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strains  of  MTB  have  been  reported  for  the  most 
part  among  HIV-infected  patients  in  medical  set- 
tings and  shelters,  the  same  settings  that  previously 
witnessed  outbreaks  of  tuberculosis  that  was  not  re- 
sistant to  multiple  drugs.32"34  Case  fatality  rates 
among  patients  have  been  as  high  as  80%  in  these 
outbreaks,  with  median  times  until  death  of  4  to  10 
weeks.  Health  care  workers,  whose  HIV  status  gen- 
erally was  not  known,  have  also  been  infected. 

HIV,  HBV,  &  MTB  in  the  Workplace 

Occupational  Exposure 

Respiratory  care  practitioners  who  knowingly  or 
unknowingly  care  for  HIV-infected  patients  have 
many  opportunities  to  be  exposed  to  HIV,  HBV. 
and  MTB.  Such  exposure  will  of  course  depend  on 
the  practitioners'  responsibilities  and  their  par- 
ticular health  care  setting.  The  more  common  ways 
exposure  can  occur  include  setting  up  oxygen  de- 
livery systems  and  mechanical  ventilators,  drawing 
arterial  blood  gas  specimens,  collecting  sputum 
samples,  administering  pentamidine  and  other  aero- 
sols, and  suctioning  and  bagging  patients. 

The  risk  of  infection  with  HIV,  HBV,  and  MTB 
following  a  single  exposure  is  unknown.  However, 
the  risk  probably  relates  to  the  chance  that  a  given 
patient  is  infected  with  one  or  more  of  these  organ- 
isms, the  amount  of  time  the  practitioner  spends 
with  the  patient,  the  likelihood  that  the  practitioner 
is  exposed  to  the  patient's  blood  in  the  case  of  HIV 
and  HBV  and  the  aerosolized  respiratory  secretions 
in  the  case  of  MTB,  and  the  practitioner's  im- 
munologic status.  Practitioners  working  in  facilities 
containing  many  patients  from  high  risk  groups  are 
at  increased  risk  for  epidemiologic  reasons,  where- 
as practitioners  who  themselves  are  HIV-infected 
have  an  increased  risk  of  MTB  due  to  their  de- 
pressed cellular  immunity. 

No  investigation  has  quantitated  the  risk  of  oc- 
cupational infection  with  HBV  or  MTB  among 
health  care  workers.  The  largest  multicenter  study3"1 
documenting  the  risk  of  HIV  infection  among 
health  care  workers  exposed  to  the  blood  of  HIV- 
infected  patients  was  reported  in  1988.  Of  the 
1,201  health  care  workers  in  that  study,  751  were 
nurses,  164  were  physicians  or  students,  134  were 
technicians,  90  were  phlebotomists,  36  were  res- 


piratory care  practitioners,  and  26  were  house- 
keepers. Exposure  occurred  in  1,117  separate  loca- 
tions: 779  in  patient  rooms  or  clinics,  161  in  inten- 
sive care  units,  87  in  operating  rooms,  62  in  emer- 
gency departments,  and  28  in  morgues.  Out  of 
1,201  exposures,  962  were  needle  sticks,  103  were 
with  shaip  objects,  79  were  exposures  to  patients' 
open  wounds,  and  57  were  exposures  of  mucus 
membranes. 

A  total  of  963  health  care  workers  were  evalu- 
ated immediately  after  exposure;  serum  samples 
were  drawn  at  baseline  and  tested  for  HIV  antibody 
then  and  at  up  to  1 80  days.  Of  the  860  out  of  963 
health  care  workers  who  had  needle  sticks  or  cuts, 
3  had  documented  seroconversions;  2  of  these  had 
received  deep  injections  of  patient  blood  doing  re- 
suscitations. This  yielded  a  documented  sero- 
conversion rate  of  0.35%.  One  other  worker  had 
the  antibody  for  HIV  but  was  not  tested  at  baseline. 
There  were  no  seroconversions  following  other 
types  of  exposures. 

It  is  not  clear  whether  any  of  the  three  health 
care  workers  who  seroconverted  in  this  study  were 
respiratory  care  practitioners.  Nevertheless,  this 
seems  unlikely  from  the  workers'  descriptions  pro- 
vided by  the  investigators.  This  study  and  the  lack 
of  anecdotal  reports  to  the  contrary  suggest  that 
few,  if  any,  respiratory  care  practitioners  have  ac- 
quired occupational  infections  with  HIV. 

Management  of  Exposure 

Respiratory  care  practitioners  and  other  health 
care  workers  who  have  known  or  suspected  oc- 
cupational exposure  to  HIV  and  HBV  should  have 
baseline  serum  tests  for  pre-existing  infection  with 
these  organisms.  When  the  worker  is  seronegative 
for  HBV  but  the  contact  patient  is  known  to  be 
seropositive,  the  worker  should  receive  passive 
immunization  with  immunoglobulin  and  active 
immunization  with  HBV.  When  the  worker  is  sero- 
negative for  HIV  but  the  contact  is  seropositive,  the 
worker  should  consider  a  short  course  (usually  1 
month)  of  zidovudine.  Because  this  approach  is  of 
unproven  benefit,  it  can  be  recommended  only  fol- 
lowing deep  injections  of  blood  containing  HIV. 

Health  care  workers  who  have  known  or  sus- 
pected exposure  to  MTB  should  undergo  skin  test- 
ing with  purified  protein  derivative  (PPD)  to  de- 


RESPIRATORY  CARE  •  FEBRUARY  '93  Vol  38  No  2 


193 


HIV.  AIDS.  &  THE  RCP 


termine  pre-existing  infection  with  that  organism. 
Skin  testing  should  be  repeated  thereafter,  probably 
at  6-month  intervals.  Workers  whose  skin  tests  be- 
come positive  should  receive  daily  isoniazid  pro- 
phylaxis. The  current  recommendations  for  the  du- 
ration of  prophylaxis  based  on  the  amount  of  PPD 
induration  and  the  status  of  the  exposed  person  are 
outlined  in  Table  l.36 

Table  1.    Recommendations  for  Isoniazid  Prophylaxis* 


PPDt 

Induration 

Circumstances 

Duration  of 
Therapy  (months) 

>  5  mm 

Known  or  suspected  HIV 

infection 
Contact  with  tuberculosis 

patient 
Chronically  abnormal  chest 

radiograph 

6 
6 

12 

>  10  mm           Recent  skin  test  conversion  6 

Drug  injection  without  HIV  6 

infection 

Other  factors  present  6 

>  10-15  mm     Younger  than  35  6 


*Reprinted.  with  permission,  from  Reference  36. 
tpPD  =  purified  protein  derivative:HIV  =  human  immunode- 
ficiency virus;  TB  =  tuberculosis. 


Prevention  of  Exposure 

Exposure  to  HIV,  HBV,  MTB,  and  other  patho- 
genic organisms  can  best  be  prevented  by  fol- 
lowing universal  substance,  respiratory,  and  em- 
ployee precautions.  Universal  precautions  are 
based  on  the  assumption  that  all  patients  may  carry, 
among  other  organisms,  HIV  and  HBV.  Health 
care  workers  therefore  should  avoid  contact  with 
blood  and  body  secretions  and  use  a  combination 
of  gloves,  gowns,  masks,  and  protective  eye  wear, 
where  appropriate,  to  shield  themselves.  Details  of 
this  approach  are  spelled  out  elsewhere.37 

Respiratory  precautions  involve  isolating  all  pa- 
tients suspected  or  known  to  have  tuberculosis  or 
infection  with  certain  other  pathogens  such  as  mea- 
sles and  varicella  that  are  spread  by  aerosol.12  If 
hospitalized,  the  patients  should  be  cared  for  in  pri- 
vate closed  rooms  that  ideally  are  kept  under  neg- 
ative pressure  to  limit  the  release  of  aerosol  from 


the  rooms.  Health  care  workers  and  others  who  en- 
ter the  rooms  should  use  high  efficiency  masks. 

Patients  with  confirmed  active  tuberculosis  gen- 
erally should  be  treated  for  at  least  2  weeks  before 
they  leave  the  hospital  so  that  they  are  not  in- 
fectious. This  period  should  be  lengthened  if  pos- 
sible if  the  patients  are  going  after  discharge  to 
shelters  or  other  places  where  other  HIV-infected 
persons  may  congregate.  The  emergence  of  multi- 
ple-drug-resistant strains  of  MTB  and  the  failure  of 
many  tuberculosis  public  health  programs  to  con- 
trol tuberculosis  in  the  community  probably  will 
lead  to  the  prolonged  isolation  of  highly  infectious 
patients  who  will  not  otherwise  take  or  do  not  ben- 
efit from  anti-tuberculosis  therapy. 

The  high  prevalence  of  drug-resistant  and  non- 
drug-resistant  strains  of  MTB  in  certain  health  care 
settings  mandates  other  respiratory  preventions.  In 
particular,  health  care  workers  should  avoid  pro- 
voking cough  in  HIV-infected  patients,  perhaps  by 
limiting  the  administration  of  aerosolized  pen- 
tamidine for  prophylactic  or  therapeutic  purposes. 
The  crowding  of  coughing  patients  also  should  be 
avoided,  and  sputum  induction  and  aerosol  admin- 
istration should  be  done  only  in  designated  areas. 
Ideally,  such  areas  should  be  equipped  with  high 
efficiency  particulate  air  filters.  Patients  and  staff 
who  frequent  such  areas  should  be  skin  tested  regu- 
larly for  infection  with  MTB. 

Finally,  certain  employee  precautions  should  be 
observed.  Although  most  HIV-infected  respiratory 
care  practitioners  and  other  health  care  workers 
should  be  allowed  to  care  for  patients  if  they  wish, 
such  workers  probably  should  avoid  exposure  to 
patients  who  may  or  are  known  to  have  active 
tuberculosis  if  the  workers  are  severely  immuno- 
compromised due  to  advanced  HIV  disease.  Fur- 
thermore, to  prevent  infection  with  HIV,  HBV.  and 
other  organisms,  health  care  workers  should  prac- 
tice safe  sex  and  not  use  injection  drugs.  The 
watchwords  for  all  people  in  the  1990s  should  be: 
Take  Care. 
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Test  Your 
Radiologic  Skill 


A  Late  Developing  Complication 
in  a  Blunt  Trauma  Patient 

Robert  W  Woodruff  Jr  MD  and  Frederick  W  Clevenger  MD 


Case  Summary 

A  47-year-old  Caucasian  man  was  involved  in  a 
motor  vehicle  collision  with  a  tractor  and  trailer 
and  suffered  severe  head,  face,  and  abdominal  trau- 
ma and  fracture  of  the  transverse  process  of  the 
first  thoracic  vertebra.  The  patient  was  comatose 
and  had  been  intubated  when  he  arrived  in  the 
emergency  room.  Exploratory  laparotomy  revealed 
a  laceration  of  the  right  lobe  of  the  liver,  which  was 
subsequently  repaired.  Computed  tomography  of 
the  head  revealed  edema  and  a  midline  shift;  a  bun- 
hole  established  ventriculostomy.  The  patient  also 
underwent  tracheotomy  and  percutaneous  place- 
ment of  a  pulmonary  artery  (PA)  catheter  intro- 
ducer in  the  right  subclavian  vein.  PA  monitoring 
was  never  required;  so  the  introducer  was  left  in 
place  for  central  venous  access. 

For  the  first  week,  slightly  elevated  temperatures 
(38.3-39.4°C)  were  noted.  Blood  pressure  and 
pulse  were  stable,  and  chest  auscultation  revealed 
mild  rhonchi.  Serial  chest  radiographs  were  normal 
except  for  the  suggestion  of  a  mild,  right,  posterior- 
layering  pleural  effusion,  which  was  unchanging 
(Fig.  1).  On  Day  8,  the  patient  became  more  febrile 
and  tachycardic.  The  chest  radiograph  taken  that 
morning  with  portable  equipment  is  shown  in  Fig- 
ure 2. 

Questions 

Radiographic  Finding:  What  radiographic  ab- 
normality is  found  in  Figure  2?  What  should  be  in- 
cluded in  the  differential  diagnosis  for  this  trauma 
victim? 


Dr  Woodruff  was  a  fourth-year  medical  student  at  the  Uni- 
versity of  New  Mexico  School  of  Medicine  when  this  report 
was  prepared.  Dr  Clevenger  is  Assistant  Professor  of  Surgery 
and  Chief.  Division  of  Burns  and  Trauma,  University  of  New 
Mexico  School  of  Medicine.  Albuquerque.  New  Mexico. 


Fig.  1.  One  of  a  series  of  daily  chest  radiographs  taken 
during  the  first  week  following  blunt  trauma  in  a  47-year- 
old  man. 


Fig.  2.  Chest  radiograph  taken  on  Day  8  of  hospital- 
ization for  blunt  trauma.  The  patient  had  become  febrile 
and  tachycardic. 

Diagnostic  Confirmation:  What  tests  are  ap- 
propriate to  anive  at  a  diagnosis? 

Answers  and  Discussion 
on  Next  Page 
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Answers 

Radiographic  Finding:  The  chest  radiograph  in 
Figure  2  reveals  a  widened  mediastinum  not  appar- 
ent on  previous  daily  films.  The  differential  diag- 
nosis includes  rupture  of  the  aorta  or  one  of  its 
branches,  perforation  of  the  subclavian  vein  from 
catheter  erosion,  hydropericardium,  and  right  upper- 
lobe  segmental  collapse  (atelectasis). 

Diagnostic  Confirmation:  An  aortogram  is  the 
best  test  to  rule  out  great-vessel  rupture.  Blunt  aor- 
tic injury  usually  results  in  an  immediate  accumula- 
tion of  blood  in  the  mediastinum,  with  widening  (> 
8  cm)  apparent  on  admission  chest  radiograph.  On 
occasion,  however,  slow  hemorrhage  from  a  rup- 
tured aorta  can  lead  to  a  delayed  appearance  of 
widened  mediastinum.  Delayed  aortic  rupture  prob- 
ably accounts  for  an  important  percentage  of  de- 
layed trauma  deaths.  This  problem  is  avoidable  if 
identification  and  corrective  surgery  of  the  aortic 
injury  are  accomplished  immediately.  Although 
some  patients  may  present  with  suggestive  physical 
findings  (such  as  a  difference  in  blood  pressures 
between  the  left  and  right  arms),  aortography  is  the 
gold  standard  for  diagnosis  of  aortic  injury.  In  this 
patient,  angiography  of  the  aortic  arch  and  great 
vessels  was  normal. 

The  first  test  to  assess  catheter  placement  is  as- 
piration of  the  suspected  malplaced  catheter  and 
analysis  of  the  aspirate.1  If  blood  does  not  flow 
freely  and  fluid  similar  to  the  infusate  is  aspirated 
from  the  chest,  the  diagnosis  of  extravascular  mi- 
gration of  the  catheter  can  be  made.2  In  this  patient 
no  aspirate  could  be  obtained;  so  dye  injection 
through  the  catheter  and  digital  subtraction  sub- 
clavian venogram  were  used  to  help  establish  the 
diagnosis  (Fig.  3).  Extravasation  of  dye  through  the 
perforated  innominate  vein  was  noted. 

If  hydropericardium  had  been  suspected  based 
on  hemodynamic  evidence,  echocardiography 
would  have  been  useful.  Segmental  or  lobar  pul- 
monary collapse  was  not  suspected  in  this  patient 
because  the  venogram  established  the  diagnosis.  If 
such  pulmonary  causes  of  widened  mediastinum 
are  suspected,  they  are  best  identified  bronchoscop- 
ically. 

Action  or  Therapy:  What  treatment  does  this  pa- 
tient need?  How  urgent  is  this  problem? 


Fig.  3.  Digital  subtraction  subclavian  venogram  following 
dye  injection  through  the  catheter. 


Action  or  Therapy:  Once  diagnosis  of  migration 
of  a  central  venous  line  has  been  made,  preparation 
of  the  patient  for  removal  of  the  malpositioned 
catheter  is  the  most  important  immediate  action. 
Once  the  infusion  has  been  stopped  any  remaining 
fluid  left  in  the  chest  (nutritional  formula,  lipid  or 
saline)  will  usually  be  resorbed  over  hours  to  days 
and  may  not  need  aspiration. 

Because  our  search  of  the  literature  for  an  ap- 
propriate approach  to  removing  the  catheter  was 
fruitless,  we  devised  a  "common  sense'  approach. 
Prior  to  removal  of  the  catheter,  the  head  of  the  pa- 
tient's bed  is  raised  45°  to  decrease  central  venous 
pressure.  Coagulation  tests  (prothrombin  time,  or 
PT,  plasma  thrombin  time.  PTT),  platelet  counts, 
and  hemoglobin  measurements  are  performed.  Any 
pre-existing  coagulopathy,  thrombocytopenia,  or 
anemia  is  corrected.  With  the  patient  in  the  ICU  in 
a  monitored  bed,  the  catheter  is  pulled  per- 
cutaneously  and  the  patient  is  closely  observed. 
Any  hemodynamic  or  respiratory  deterioration 
mandates  immediate  thoracotomy  for  venous  re- 
pair. If  the  patient  remains  stable,  frequent  follow- 
up  chest  radiographs  are  obtained  to  document  the 
absence  of  further  mediastinal  widening.  In  this  pa- 
tient, the  hydromediastinum  resolved  within  hours 
after  cessation  of  the  infusion.  Figures  4  and  5 
demonstrate  progressive  fluid  resorption  over  the  7 
hours  after  catheter  removal. 
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Fig.  4.  Film  showing  partial  resorption  of  the  extravasat- 
ed  fluid  soon  after  catheter  removal. 


Fig.  5.  Film  showing  return  of  appearance  of  media- 
stinum to  normal  with  almost  total  resorption  of  fluid,  at  7 
hours  following  catheter  removal. 

Discussion 

Catheterization  of  the  subclavian  vein  provides 
an  effective  route  for  long-term  administration  of 
fluid  and  nutrition.  Unfortunately,  many  complica- 
tions have  been  reported  with  this  technique,  in- 
cluding great-vessel  and  cardiac  perforation,  pneu- 
mothorax, air  and  catheter  emboli,  and  brachial 
plexus  damage.3"5  Late  complications  include  in- 
fection, hydrothorax,  phlebitis,  and  thrombosis.6 
Hydromediastinum  is  an  unusual  late  complication 


of  subclavian  catheterization  with  an  incidence  be- 
tween 0.4  and  9.9%.4,7  It  can  occur  from  days  to 
weeks  after  the  line  has  been  placed  and  is  due  to 
gradual  erosion  of  the  catheter  tip  through  the  rel- 
atively thin-walled  intrathoracic  vessels."  Large, 
stiff  catheters  and  PA  catheter  introducers  such  as 
used  in  this  patient  are  more  likely  to  damage  the 
vessel  wall  and  allow  migration  of  the  catheter  into 
the  mediastinum.2'910  The  use  of  soft  catheters 
made  of  silastic  polymeric  silicone  or  polyurethane 
have  decreased  the  incidence  of  perforation  of  the 
great  vessels  and  are  preferable  if  PA  catheter  mon- 
itoring is  not  required.7,1'  However,  because  central 
lines  are  being  used  with  increasing  frequency  and 
left  in  place  longer  than  in  the  past,  the  late  com- 
plication of  catheter  erosion  through  the  vessel  can 
be  a  clinical  problem  for  long-term  patients. 

Although  central  vascular  perforation  can  lead  to 
hemorrhagic  shock,  the  more  frequent  sequela  is  in- 
fusion of  fluid  into  the  thorax  and/or  mediastinum. 
Immediate  diagnosis  of  fluid  extravasation  into  the 
chest  is  essential  in  order  to  prevent  complications, 
which  include  azotemia,  respiratory  failure,  and 
pericardial  tamponade.  If  the  infusion  is  stopped, 
fluid  collections  usually  rapidly  resorb  and  the 
symptoms  resolve  within  hours.  Often  large 
amounts  of  the  extravasated  fluid  can  be  aspirated 
through  the  catheter,  further  precipitating  resolu- 
tion of  symptoms.1  If  extravasation  of  parenteral  nu- 
tritional formula  (TPN)  is  not  diagnosed  early,  the 
hypertonic  fluid  in  the  third  space  leads  to  migra- 
tion of  fluid  from  the  vascular  space,  thereby  de- 
hydrating the  patient  and  causing  azotemia.37  The 
extravascular  fluid  translocation  increases  the  size 
and  hydrostatic  pressure  of  the  mediastinal  effu- 
sion, causing  fluid  to  shift  into  the  adjacent  pleural 
cavities  and  leading  to  respiratory  failure.7"  The 
patient  usually  rapidly  develops  symptoms  of  chest 
pain,  dyspnea,  and  hypoxia.2'71213  If  the  symptoms 
are  severe  or  oliguria  develops,  the  effusion  must 
be  drained  with  a  chest  tube  and  fluids  replaced 
through  an  intravascular  line.  Intubation  for  pos- 
itive-pressure ventilation  may  be  indicated.10 

Cardiac  tamponade  is  a  rare  but  serious  compli- 
cation of  a  rapidly  developing  hydromediastinum.7 
Tamponade  occurs  due  to  the  rapid  rise  in  media- 
stinal pressure  from  the  hypersomolar  infusate's 
drawing  fluid  into  the  closed  space  of  the  med- 
iastinum or  pericardium,  which  impedes  diastolic 
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cardiac  filling.10  Tamponade  can  be  diagnosed  by 
muffled  heart  sounds,  distended  jugular  veins,  and 
a  decreased  pulse  pressure.  Echocardiography  and 
detection  of  an  unusually  high  central  venous  pres- 
sure further  aid  in  making  the  diagnosis.  If  tam- 
ponade is  detected,  immediate  aspiration  with  a  12- 
gauge  plastic  catheter  placed  directly  into  the  med- 
iastinum or  pericardium  must  be  performed.14 

Even  when  a  catheter  is  well  placed  complica- 
tions can  arise.'520  The  tip  may  lodge  against  the 
vessel  wall,  causing  damage  and  weakness.  With 
normal  body  movements,  the  catheter  tip  may 
erode  through  the  wall,  causing  extravasation  of 
fluid.  Hydromediastinum  if  diagnosed  early  is  usu- 
ally easily  treatable,  but  if  undetected  the  results 
can  be  disasterous.  Mediastinal  widening  on  chest 
radiograph  (>  8  cm)  is  often  the  first  sign  of  central 
vascular  perforation  and.  thus,  is  a  valuable  di- 
agnostic finding.  Subclavian  or  innominate  vein 
perforation  from  a  central  line  is  always  a  potential- 
ly serious  complication  and  mandates  immediate 
attention  by  those  with  expertise  in  critical  care. 
Health  care  providers  must  consider  catheter- 
related  events  when  a  previously  stable  patient  de- 
velops an  acute  change  in  cardiopulmonary  status 
or  sudden  mediastinal  widening  on  chest  radio- 
graph. 
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INSTRUCTIONS  FOR  AUTHORS 

In  addition  to  case  reports  strictly  involving  pulmonary 
medicine  radiography,  case  reports  involving  adult,  pe- 
diatric, and  neonatal  critical-care  radiography  can  also  be 
submitted  to  the  'Test  Your  Radiologic  Skill'  corner. 
However,  all  case  reports  should  relate  somehow  to  res- 
piratory care.  Illustrative  radiographs  may  be  of  routine 
chest  exams  or  of  other  less-common  exams  such  as  dig- 
ital subtraction  or  computerized  axial  tomography. 
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A  65-year-old  obese  Caucasian 
woman  was  referred  to  the  De- 
partment of  Pulmonary  Medicine  for 
evaluation  for  possible  sleep  apnea 
syndrome.  She  had  a  lifelong  history 
of  snoring  that  had  progressively 
worsened  over  the  previous  5  years. 
Moderate  daytime  somnolence  inter- 
fered with  her  activities  as  a  bank 
teller.  She  had  been  seen  struggling 
for  breath  at  night  and  at  times  had 
been  observed  to  stop  breathing.  She 


Table  1 .     Results  of  Pulmonary  Function  Testing  in  a  65-Year-Old  Woman 


Mr  Dennison  is  Assistant  Professor  and 
Mr  Taft  is  Associate  Professor  and  Di- 
rector of  Clinical  Education,  Respiratory 
Therapy  Program.  School  of  Allied 
Health  Sciences;  Dr  Chaudhary  is  Pro- 
fessor. Department  of  Pulmonary  Med- 
icine and  Medical  Director.  Respiratory 
Therapy  Program — Medical  College  of 
Georgia,  Augusta,  Georgia. 


Test 

Predicted 

Actual 

%  Predicted 

FVC  (L) 

2.61 

2.08 

80 

FEVi(L) 

1.87 

1.70 

91 

FEF25%-75«  (L/s) 

2.13 

3.00 

141 

FEV,/FVC(%) 

72 

82 

- 

PEF  (L/s) 

5.45 

5.56 

102 

FEF5o%/FIF50% 

0.8-1.2 

1.84 

- 

had  been  waking  up  5-6  times  each 
night,  sometimes  because  of  a  chok- 
ing sensation.  Upper  airway  ex- 
amination showed  no  abnormalities 
except  narrowing  of  the  pharynx 
with  slight  enlargement  of  uvula  and 
tonsils.  Results  of  pulmonary  func- 
tion tests  are  shown  in  Table  1  and 
Figure  1. 


Questions 

1.  How  do  you  interpret  the  pul- 
monary function  test  (PFT)  results 
and  the  shape  of  the  flow-volume 
(F-V)  curve  presented  in  Table  1  and 
Figure  1? 

2.  Are  the  oscillations  in  the  flow- 
volume  curves  simply  signal  noise  or 
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Volume  (L) 


Fig.  1.  Example  of  three  flow-volume 
curves  obtained  from  a  65-year-old 
obese  female  referred  for  evaluation 
of  sleep  apnea  syndrome. 

are  they  indicative  of  obstructive 
sleep  apnea  and  upper-airway  ob- 
struction (UAO)? 

3.  What  further  testing  would  help 
establish  (or  dismiss)  the  diagnosis 
suggested  by  the  F-V  curves. 

Answers  and  Discussion 
on  Next  Page 
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Answers 

Interpretation  of  PFT:  All  lung 
volumes  and  flows  are  within  normal 
limits  except  the  FEFso^/FIFso*. 

Flow-Volume  Curve:  The  shape 
of  the  expiratory  portion  of  the  F-V 
curve,  with  the  exception  of  the  flow 
oscillations,  appears  to  be  normal. 
The  inspiratory  portions  demonstrate 
a  plateauing  of  the  curve  with  dimin- 
ished flowrates  and  values  for  the 
FIFsos  <  100  L/min  for  all  three 
curves.  The  highest  recorded  FIF50'; 
is  1.6  L/s,  which  computes  to  96  L/ 
min.  In  addition,  the  FEF^osb/JKLFsos  is 
greater  than  1.0.  These  three  aspects 
of  the  F-V  curve,  the  inspiratory 
curve  plateau,  the  FIF.w  <  100  L/ 
min,  and  FEFso^/FIFsoi  >  1.0  indi- 
cate high  resistance  to  inspiratory 
flow  and  support  a  diagnosis  of  var- 
iable extrathoracic  UAO.14  Other 
PFT  values  that  would  be  decreased 
with  variable  extrathoracic  lesions 
include  maximum  voluntary  ventila- 
tion (MVV),  peak  inspiratory  flow- 
rate  (PIFR),  and  forced  inspiratory 
volume  in  1  second  (FIV|).  All  of 
these  characteristics  could  indicate 
obstruction  to  inspiratory  gas  flow  in 
large  airways.1"4  The  oscillations  in 
the  F-V  curves  presented  indicate  an 
upper-airway  disorder.56  An  oscilla- 
ting flow-volume  curve  is  not  a  spe- 
cific indicator  of  obstructive  sleep 
apnea  syndrome  (OS AS).  However, 
studies  have  demonstrated  that  if  pa- 
tients diagnosed  with  OSAS  present 
flow  oscillations  in  both  the  in- 
spiratory and  expiratory  portions  of 
their  F-V  curves  as  in  Figure  1,  they 
did  tend  to  have  more  severe  epi- 
sodes of  sleep  apnea.5 

The  oscillations  alone  are  not  suf- 
ficient evidence  for  a  diagnosis  of  ei- 
ther OSAS  or  UAO,  and  further  eval- 
uation of  the  patient  is  needed  to 
specify  the  cause  of  the  upper-airway 
disorder  and  to  discern  the  presence 
of  OSAS. 

Further  Testing:  A  polysomno- 
gram  to  establish  the  diagnosis  was 
performed  on  this  patient  on  an  out- 
patient basis  in  the  sleep  laboratory. 
After  initial   orientation,   an   8-hour 


electroencephalogram  (EEG),  electro- 
myogram  (EMG),  electrocardiogram 
(ECG).  electrooculogram  (EOG). 
and  tracings  of  oronasal  airflow, 
chest-wall  and  abdominal  move- 
ments, and  oxygen  saturation  were 
made,  and  it  was  noted  that  the  pa- 
tient snored  moderately  during  the 
study.  Study  results  are  summarized 
in  Table  2. 


The  polysomnogram  was  inter- 
preted as  showing:  severe  obstructive 
sleep  apnea  syndrome,  nocturnal  ox- 
ygen desaturation.  nocturnal  periodic 
limb  movement  syndrome,  and  noc- 
turnal snoring. 

Evaluations  for  endocrine  abnor- 
mality and  for  correctable  upper- 
airway  abnormality  were  recommend- 
ed, and  a  CPAP  trial  was  planned. 


Table  2.    Summary  of  8-Hour  Polysomnogram  on  65-Year-Old  Woman  with  Possible 
Obstructive  Sleep  Apnea  Syndrome 

Variable  Value 


Sleep  latency*  (min) 

Total  sleep  time  (h) 

Sleep  efficiency  (%)  (total  test  time/total  sleep  time  x  100) 

Total  episodes  of  disordered  breathing 

Apnea-hypopnea  indext  (events/h) 

Total  sleep  time  apneic  or  hypopneic  (%) 

Obstructive  apnea  episodes 

Number 

Range  of  length  (s) 

Mean  length  (s) 

Episodes/h 

%  sleep  time  in  apnea 
Hypopnea  episodes 

Number 

Range  of  length  (s) 

Mean  length  (s) 

Episodes/h 

%  sleep  time  in  hypopnea 
Sleep  stages  (%  of  total  sleep  time) 

Stage  1 

Stage  2 

Stage  3 

Stage  4 

REM 
Periodic  limb  movement 

Total  episodes 

Episodes/h 
Heart  rate  (beats/min) 

Range 

Mean 
Oxygen  saturation 

Range  (%) 

Mean(%) 

Time  <  90%  (%  of  total  sleep  time) 


27 

5.95 

74.4 

420 

70.6 

39 

314 

10-60 

21.1 

52.8 

30.95 

106 

10-48 

16.3 

17.8 

8.04 

14 

38.9 

8.7 

18.5 

19.9 

403 

76.73 

36-99 

71 

32-100 

93 

10.4 

*  Sleep  latency  =  time  to  appearance  of  sleep. 

t  Apnea  =  no  airflow  for  >  10  s;  hypopnea  =  decreased  airflow  with  O;  desaturation  > 
4%;  apnea-hypopnea  index  =  apnea  +  hypopnea  episodes/total  sleep  time. 
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Discussion 

In  the  early  1960s  when  the  flow- 
volume  loop  was  first  used  in  clinical 
practice,  flow  oscillations  were 
sometimes  considered  to  be  'noise' 
(ie.  an  extraneous  disturbance  inter- 
fering with  signal  reception)  and 
were  generally  ignored.  Flow- 
volume  curves  were  'smoothed'  for 
simplicity  of  display,  and  to  mini- 
mize the  variability  of  the  forced  ex- 
piratory flowrates.2,3'6"9  In  1981, 
Sanders  et  al'°  described  flow  os- 
cillations during  the  flow-volume- 
loop  maneuver  in  awake  subjects  as 
the  sawtooth  pattern  and  suggested 
that  it  could  serve  in  the  diagnosis  of 
OSAS  associated  with  UAO  during 
sleep.  They  defined  the  sawtooth  pat- 
tern as  three  or  more  consecutive 
peaks  and  troughs  occurring  at  regu- 
lar intervals  of  no  greater  than  300 
rnL  during  the  middle  half  of  the  vi- 
tal capacity  for  inspiration  and/or  ex- 
piration. Specificity  of  the  sawtooth 
pattern  for  OSAS  was  100%  in  their 
study  (ie,  there  were  no  false- 
positives)  and  high  in  other  studies 
conducted  in  the  early  1980s  (92%- 
100%).'°  B  Sensitivity  (the  number  of 
subjects  diagnosed  with  OSAS  dem- 
onstrating the  sawtooth  pattern)  for 
these  studies  varied  from  41-85%. 
These  results  suggested  that  the  saw- 
tooth pattern  could  serve  as  a  screen- 
ing test  for  patients  with  OSAS.  The 
presence  of  the  sawtooth  pattern  cor- 
responded to  rapid  fluttering  of 
redundant  pharyngeal  tissue  visual- 
ized during  fiberoptic  endoscopy.1" 
This  observation  is  consistent  with 
the  theory  that  the  oscillations  are  the 
result  of  rapid  intermittent  changes 
in  upper-airway  resistance  and  air- 
way instability.  Resistance  caused  by 
structural  narrowing  of  the  upper  air- 
way can  result  in  excessive  tur- 
bulence and  the  Bernoulli  effect  dur- 
ing breathing.  The  resultant  drop  in 
lateral  pressure  past  the  structural 
narrowing  (Bernoulli  effect)  may 
pull  the  upper-airway  tissue  inward. 


with  interruptions  in  the  applied 
pressure  due  to  turbulence  that  result 
in  vibrations  and  measurable  oscilla- 
tions in  flow.2614"'6  Since  the  earlier 
studies  in  the  1980s,  however,  many 
investigators  have  observed  the  pres- 
ence of  the  sawtooth  pattern  without 
the  presence  of  OSAS  and  with  low 
specificity.  Clinical  conditions  and 
pathogenic  mechanisms  in  which  the 
sawtooth  pattern  have  been  observed 
include  upper-airway  dysfunction 
producing  rapid  fluttering  of  redun- 
dant floppy  vocal  cords  and  aryten- 
oids with  no  apparent  lesions;17  rapid 
fluttering  of  mostly  compliant,  edema- 
tous, supraglottic  tissue  in  burn  pa- 
tients;1516  obstructing  lesions  and  vo- 
cal cord  paralysis;2  intermittent  chang- 
es in  airway  lumen  caused  by  ab- 
normal phasic  activity  of  the  up- 
perairway  muscles;18  extrapyramidal 
disorders  such  as  idiopathic  Parkin- 
son's disease;19'20  neuromuscular  dis- 
orders with  bulbar  (tongue,  palatal, 
pharyngeal,  laryngeal,  sternocleido- 
mastoid, and  trapezius  muscles)  and 
upper-airway  muscle  involvement.21 
Most  of  these  conditions  are  prob- 
ably characterized  by  increased  air- 
way resistance  and  thus  fit  the  theo- 
retical explanation  for  the  flow 
oscillations. 

Uncoordinated  upper-airway  mus- 
cle function  and  loss  of  upper-air- 
way-wall muscle  tone  while  breath- 
ing during  sleep  may  also  cause 
OSAS,  with  or  without  flow  oscilla- 
tions in  the  awake  state.  The  etiology 
may  be  central  (neurologic)  in  origin 
and  may  be  unrelated  to  mechanical 
abnormalities  or  may  work  in  con- 
junction with  abnormal  mechanical 
characteristics  associated  with 
OSAS.14 

Another  possible  but  rare  path- 
ogenic mechanism  of  flow  oscilla- 
tions is  intermittent  changes  in  driv- 
ing pressure  caused  by  phasic  activ- 
ity of  respiratory  (pump)  muscles. 
This  can  occur  from  a  focal  or  gener- 
alized involuntary  jerking  of  part  of  a 
muscle  or  a  group  of  muscles  (myo- 
clonus) such  as  the  chest  wall,  di- 


aphragms, or  abdominal  muscles,18,2221 
and  may  be  the  result  of  spinal  cord 
disease. 

A  final  consideration  with  appar- 
ent flow  oscillations  is  the  possibility 
that  the  sawtooth  pattern  is  indeed 
the  result  of  noise  and  not  a  path- 
ologic condition  at  all.  Noise  can  be 
created  by  excessive  turbulence  in 
the  instrument's  tubing,  sound  pro- 
ductions by  the  patient  (usually 
around  peak  flow  ie,  'honks'  or 
coughs  by  the  patient),  and  lack  of 
cooperation.'1  Three  reproducible  pat- 
terns consistent  with  criteria  for  spir- 
ometric  quality  by  the  pulmonary 
function  technologist  should  elim- 
inate such  artifacts.24 

Summary 

Flow  oscillations  are  not  specific 
to  OSAS,  but  are  an  indication  of  the 
presence  of  some  type  of  upper- 
airway  disorder.56  Neuromuscular 
control  and  coordination  of  the 
upper-airway  structures  for  breathing 
during  sleep  and  wakefulness  is  not 
well  understood.  Many  OSAS  pa- 
tients do  not  present  the  sawtooth 
sign  (low  sensitivity).  These  patients 
may  fall  into  the  category  of  patients 
in  whom  the  upper-airway  occlusion 
during  sleep  is  due  to  central  or  neu- 
rologic dysfunction  that  is  unrelated 
to,  or  concomitant  with,  the  prop- 
erties of  mechanical  dysfunction  of 
the  upper  airway  in  an  awake  sub- 
ject.614 Regardless  of  the  pathologic 
mechanisms  involved,  it  is  important 
to  recognize  that  flow  oscillations 
may  represent  an  upper-airway  dis- 
order that  needs  further  evaluation. 
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Letters 


Additional  Data  on  Emergency 
Ventilation  Equipment 

We  would  like  to  add  data  per- 
taining to  bag-valve-mask  devices 
and  volume-controlled  ventilation  in 
neonates  and  infants  to  the  informa- 
tion that  Dr  Barnes  provided  in  his 
excellent  paper  in  the  June  1992  is- 
sue of  the  Journal.1 

We  evaluated  the  physical  char- 
acteristics (including  the  potential  for 
misassembly),  Fdo:  at  F102  of  1.0  and 
flowrates  of  10  L/min,  tidal  volumes 
for  male  and  female  operators  (using 
one  and  two  hands),  and  cycling 
rates  at  -5°,  20°,  40°C  for  8  dis- 
posable bag-valve  resuscitators.2  We 
tested  these  resuscitators  using  the 
Canadian  Standards  Association3  and 
the  American  Society  for  Testing 
and  Materials  standards.4  Adequate 
tidal  volume  and  Fdo:  could  only  be 
achieved  with  several  of  the  devices 
by  using  two  hands.2  In  addition,  2 
devices  failed  to  deliver  20  breaths 
per  minute  at  -5°C  and  two  others 
became  dysfunctional  at  40°C.2 

We  also  tested  8  new  pediatric 
self-inflating  resuscitators  (SIRs)  and 
5  infant  devices  under  similar  con- 
ditions using  similar  techniques.5'6 
Our  studies  of  resuscitators  for  use  in 
pediatrics  demonstrated  that  three  of 
the  self-inflating  resuscitators  could 
be  misassembled.5  In  addition,  1  re- 
suscitator  was  marginally  acceptable 
at  -5°C  and  hence  may  not  be  ap- 
propriate for  out-of-hospital  use.5 
Our  study  of  neonatal  bag-valve  de- 
vices also  demonstrated  that  one  de- 
vice may  not  be  appropriate  for  out- 
of-hospital  use.6  In  addition,  2  resus- 
citators had  high  dead-space  vol- 
umes, and  2  could  be  misassembled.6 

We  feel  it  important  to  highlight 
the  findings  at  varying  temperatures 
because  these  devices  may  be  used  in 
out-of-hospital  settings  such  as  dur- 
ing transport.  In  addition,  misassem- 
bly is  more  likely  to  occur  when  op- 
erators are  unfamiliar  or  less  skilled 
in  the  use  of  such  equipment  and  un- 
der stressful  conditions. 


Dr  Barnes  is  correct  in  pointing 
out  that  preliminary  studies  of  the 
volume-controlled  resuscitator  sug- 
gest that  the  device  is  capable  of  pro- 
viding adequate  ventilation  at  lower 
Paw  than  those  observed  with  pres- 
sure-monitored bags.1  Our  prelim- 
inary study  was  conducted  in  cats 
with  normal  lungs.7  We  subsequently 
conducted  a  study  in  23  infants  and 
neonates  in  our  intensive  care  unit." 
We  again  found  that  the  volume- 
controlled  resuscitator  was  able  to 
achieve  more  physiologic  ventilation 
(as  reflected  by  pH,  Paco2,  PeCO:2) 
when  compared  to  the  SIR  tested. 
Normal  Paco2  values  were  achieved 
in  84%  of  infants  in  the  volume- 
controlled  group  as  compared  to  44% 
in  the  SIR  group.  In  addition,  our 
study  demonstrated  that  more  phys- 
iologic ventilation  was  achieved  with 
minimal  pressure  variability  in  peak 
airway  pressures  as  compared  to  the 
SIR.8  These  findings  of  more  physio- 
logic ventilation  at  lower  Paw  were 
obtained  under  ideal  nonstressful  con- 
ditions. This  suggests  that  volume- 
controlled  resuscitation  may  prove  to 
be  more  beneficial  than  SIR  when 
used  by  inexperienced  personnel  un- 
der stressful  conditions,  such  as  in 
delivery  rooms. 

Niranjan  Kissoon  MD 

Associate  Professor 

Division  of  Pediatric  Critical 

Care  Medicine 

University  of  Florida 

Jacksonville,  Florida 

Norman  Tiffin  BS  RRT 

Patient  Care  Coordinator 

Aerocare  Home  Medical  Limited 

Sarnia,  Ontario,  Canada 

REFERENCES 

1.  Barnes  TA.  Emergency  ventilation 
techniques  and  related  equipment. 
RespirCare  1992;37:673-694. 

2.  Kissoon  N,  Nykanen  D,  Tiffin  N, 
Frewen  T,  Brasher  P.  Evaluation  of 
performance  characteristics  of  dis- 


posable bag-valve  resuscitators.  Crit 
Care  Med  1991;19:102-107. 
3.  Kissoon  N,  Connors  R,  Tiffin  N, 
Frewen  TC.  An  evaluation  of  the 
physical  and  functional  character- 
istics of  resuscitators  for  use  in  pe- 
diatrics. Crit  Care  Med  1992;20: 
292-296. 

4.  Connors  R,  Kissoon  N,  Tiffin  N, 
Frewen  TC.  Evaluation  of  physical 
functional  characteristics  of  infant 
resuscitators.  Pediatr  Emerg  Care 
1993  (in  press). 

5.  Resuscitators,  CAN  Z-168.7-M83. 
Canadian  Standards  Association, 
Rexdale,  Ontario,  Canada,  1983:1 1. 

6.  American  Society  for  Testing  and 
Materials.  Standard  specification  for 
minimum  performance  and  safety 
requirements  for  resuscitators  in- 
tended for  use  with  humans:  F-920- 
985.  Philadelphia:  Am  Soc  Testing 
&  Materials,  1985:292. 

7.  Pasquet  EA,  Frewen  TC,  Kissoon 
N,  Gallant  J,  Tiffin  N.  Prototype 
volume-controlled  neonatal/infant 
resuscitator.  Crit  Care  Med  1988; 
16:55-57. 

8.  Kissoon  N,  Frewen  T,  Tiffin  N. 
Prototype  volume-controlled  resus- 
citator for  neonates  and  infants.  Crit 
Care  Med  1990;18:1430-1434. 

Two  vs  Four  Breath  Types  for 
Ventilator  Classification 

It  is  difficult  to  achieve  consensus 
about  scientific  facts.  It  is  nearly  im- 
possible to  achieve  consensus  about 
art.  Given  that  mechanical  venti- 
lation is  as  much  art  as  science,  the 
Ventilator  Consensus  Statement1  is  a 
tribute  to  the  time  and  effort  ex- 
pended by  the  Conference  chairmen. 
Rich  Branson  RRT  and  Neil  Mac- 
Intyre  MD  and  the  Conference  par- 
ticipants. The  careful  reader  of  the 
Conference  Proceedings  will  note, 
however,  some  areas  of  dissension. 

One  aspect  of  the  Consensus  State- 
ment of  particular  interest  to  me  is 
the  classification  of  breath  types.  The 
selection  of  four  different  breath 
types  as  shown  in  Table  1  was  based 
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on  a  desire  to  use  terminology  re- 
lated to  common  modes  of  ventila- 
tion that  are  familiar  to  most  cli- 
nicians. However.  I  believe  that  this 
adds  unnecessary  complexity  and  is 
logically  inconsistent.  Furthermore,  I 
believe  it  impedes  progress  in  ven- 
tilator design  and  user  education. 

In  the  first  place,  four  is  an  ar- 
bitrary number  of  breath  types.  Theo- 
retically there  are  eight  (ie.  2'  based 
on  "machine"  or  "patient"  for  the 
trigger,  limit,  and  cycle  variables). 
Of  these,  seven  are  actually  imple- 
mented on  current  ventilators  and  one 
applies  to  breathing  when  not  con- 
nected to  a  ventilator.  A  general  def- 
inition should  include  all  cases  rather 
than  an  arbitrary  set  that  applies  to 
only  ventilated  patients  under  normal 
(non-alarm)  conditions,  and  the  def- 
inition should  be  based  on  logic  and 
theory  rather  than  jargon  and  mar- 
keting concepts  used  arbitrarily  by 
ventilator  manufacturers. 

In  the  second  place,  there  is  a  log- 
ical inconsistency  in  Table  1 .  The  ta- 
ble says  that  when  a  patient  breathes 
"spontaneously,"  the  breath  is  patient- 
limited.  But  when  a  patient  breathes 
on  a  CPAP  system,  the  breath  is 
machine-limited  by  the  definition  giv- 
en earlier  in  the  document.  If  we  re- 
move this  inconsistency,  it  follows  that 
we  no  longer  need  a  "limit"  variable  to 
distinguish  types  of  breaths.  Using  only 
trigger  and  cycle  variables  to  distin- 
guish between  "mandatory"  and  "spon- 
taneous" breaths,  there  are  four  possi- 
ble breath  types:  machine-triggered/ 
machine-cycled,  patient-triggered/ma- 
chine-cycled, machine-triggered/pa- 
tient-cycled, and  patient-triggered/pa- 
tient-cycled. 

Historically,  the  difference  be- 
tween a  mandatory  breath  and  a 
spontaneous  breath  (eg.  in  the  IMV 
mode)  has  been  based  on  whether  the 
patient  could  determine  the  breath 
variables  (ie,  frequency,  tidal  vol- 
ume, and  inspiratory  flowrate).  The 
only  way  the  patient  can  control 
these  variables   is  by   patient-trig- 


gering and  patient-cycling  the  breath. 
It  follows  logically  that  a  breath  that 
is  patient-triggered  and  patient-cycled 
is  classified  as  spontaneous;  other- 
wise, it  is  mandatory,  resulting  in  a 
simple  two-breath  classification  sys- 
tem as  I  have  described  elsewhere.23 

We  should  not  confuse  the  issue 
using  words  like  "assisted"  or  "sup- 
potted."  From  the  standpoint  of  clas- 
sic pulmonary  mechanics  (the  basis 
of  the  entire  ventilator  classification 
system),  they  are  synonymous.  A 
breath  that  is  assisted  or  supported  is 
one  during  which  the  ventilator  sup- 
plies some  of  the  work  of  inspiration. 
Every  mandatory  breath  is  an  assist- 
ed (or  supported)  breath.  Spontane- 
ous breaths  may  be  either  assisted 
(eg,  during  the  "pressure  support"  or 
"proportional  assist"  modes)  or  un- 
assisted (eg,  breathing  on  a  continu- 
ous-flow CPAP  system  or  discon- 
nected from  ventilator).  Identifying 
the  words  "assisted"  and  "supported" 
with  specific  modes  of  ventilation, 
and,  worse,  using  them  to  define  gen- 
eral breath  types,  obscures  one's  un- 
derstanding of  the  physics  of  ventila- 
tion and  thus,  I  believe,  is  counter- 
productive. Clinicians  need  to  be 
guided  toward  more  theoretical  un- 
derstanding, not  less. 

Beyond  these  somewhat  esoteric 
arguments,  there  are  more  com- 
pelling reasons  for  basing  a  clas- 
sification scheme  on  two  rather  than 
four  breaths. 

Controlling  a  ventilator  to  achieve 
a  particular  mode  of  ventilation  and 
understanding  what  the  ventilator  is 
doing  are  two  sides  of  the  same  coin. 
The  simplest  and  most  direct  means 
of  issuing  operating  mode  instruc- 
tions to  a  ventilator  (ie,  as  a  pattern 
of  control  and  phase  variables)  should 
also  be  the  best  paradigm  for  under- 
standing the  mode.  The  goal,  then,  is 
to  maximize  flexibility  and  user- 
friendliness  in  future  ventilator  de- 
signs. Creating  a  knob  adjustable  to 
seven  or  eight  labeled  positions  cor- 
responding to  seven  or  eight  modes 


of  ventilation  is  arguably  the  sim- 
plest way  to  implement  ventilator 
setup,  but  it  most  assuredly  is  not  the 
best  way  to  understand  what  you  are 
doing — hence  the  need  to  prospec- 
tively define  a  small  set  of  easily  un- 
derstood breath  types  and  then  com- 
bine them  into  modes  of  differing 
complexity.  The  practicality  of  this 
approach  is  evident  when  you  look  at 
analogous  situations.  For  example, 
learning  to  read  English  (ie.  forming 
words  by  combining  26  basic  char- 
acters) is  thought  to  be  much  easier 
than  learning  to  read  Chinese  (ie. 
memorizing  thousands  of  words  ex- 
pressed as  individual  pictographs). 

So,  what  is  the  appropriate  num- 
ber of  breath  types  required  to  define 
all  modes  of  ventilation?  One  type  is 
clearly  not  enough  because  one  type 
allows  the  creation  of  only  one  mode. 
However,  if  we  use  two  types  (ie. 
mandatory  and  spontaneous  as  de- 
fined elsewhere3)  then  we  can  con- 
struct any  mode  with  at  most  two 
sets  of  trigger,  limit,  and  cycle  var- 
iables. For  example,  to  get  the  ven- 
tilator to  provide  CMV  (continuous 
mandatory  ventilation),  we  could  in- 
struct it  to  deliver  all  mandatory 
breaths  that  are  pressure-triggered, 
now-limited,  and  time-cycled.  Other 
patterns  of  phase  variables  are  con- 
sidered CMV,  but  they  all  have  one 
thing  in  common:  All  breaths  are 
mandatory  (also,  by  definition,  all 
mandatory  breaths  are  assisted  be- 
cause the  ventilator  does  work  on  the 
patient).  For  SIMV  (synchronized  in- 
termittent mandatory  ventilation),  we 
tell  the  ventilator  to  allow  unassisted 
spontaneous  breaths  (eg.  using  pres- 
sure-triggered, pressure-limited,  and 
pressure-cycled  output)  intermixed 
with  mandatory  breaths  (ie,  breaths 
that  are  pressure-triggered,  flow- 
limited,  and  time-cycled).  Converse- 
ly, explaining  CMV  and  SIMV  to 
someone  trying  to  learn  ventilator 
operation  is  a  straightforward  matter 
of  naming  the  pattern  of  phase  var- 
iables for  mandatory  and  (if  appli- 


208 


RESPIRATORY  CARE  •  FEBRUARY  '93  Vol  38  No  2 


LETTERS 


cable)  spontaneous  breaths.  CMV  is 
a  pattern  of  mandatory  breaths,  just 
as  the  name  implies.  SIMV  is  a  pat- 
tern of  intermittent  mandatory  breaths 
on  a  background  of  unassisted  spon- 
taneous breaths,  again  suggested  by 
the  name.  More  complex  modes  build 
on  current  knowledge — rather  than 
forcing  the  novice  to  memorize  un- 
familiar, arbitrary  names.  For  exam- 
ple, we  could  explain  that  SIMV  + 
Pressure  Support  is  the  same  as  SIMV 
except  that  the  spontaneous  breaths 
are  assisted  by  setting  the  pressure 
limit  above  baseline  (and  we  still  have 
only  two  phase- variable  patterns). 
When  someone  coins  a  new  name  for 
a  mode  (like  pressure-release  ventila- 
tion) it  can  be  demystified  by  show- 
ing that  it  is  just  a  simple  pattern 
of  mandatory  and  spontaneous  breaths 
with  specific  phase-variable  patterns 
(eg.  pressure-release  ventilation  is 
thus  simply  a  form  of  IMV). 

Now,  let's  see  what  happens  with 
adoption  of  a  four-breath  classifica- 
tion system.  To  describe  CMV,  we 
say  that  every  breath  is  mandatory 
with  a  specific  pattern  of  phase  var- 
iables— so  far  not  different  from  the 
two-system  approach.  But,  for  SIMV 
we  have  to  say  that  some  breaths  are 
mandatory  (if  the  patient  fails  to  trig- 
ger the  ventilator  in  the  SIMV  win- 
dow), some  are  "assisted"  (ie,  pa- 
tient-triggered, machine-limited,  and 
machine-cycled),  and  some  are  spon- 
taneous. Now  there  are  three  breath 
types  with  no  obvious  relation  to  the 
mode  name  (ie,  SIMV).  To  control 
the  ventilator  and  explain  its  opera- 
tion, it  is  necessary  to  set  up  three 
different  types  of  breath.  It  gets 
worse  for  SIMV  +  Pressure  Support. 
For  this  mode  we  must  throw  out  one 
type  of  breath  (spontaneous)  and  re- 
place it  with  another  (supported). 
Similar  problems  arise  with  other 
modes.  It  seems  obvious  that  a  four- 
breath  system  adds  unnecessary  com- 
plexity and  places  us  back  into  the 
same  old  rut  of  having  to  memorize 
rather  than  understand.  If  we  want  to 


increase  the  flexibility  of  the  next 
generation  of  ventilators  and  still  be 
able  to  understand  them,  we  must  be 
willing  to  adopt  a  better  paradigm  for 
both  ventilator  operation  and  educa- 
tion. I  believe  that  a  two-breath  sys- 
tem fits  the  bill. 

A  new  scientific  truth  does  not  tri- 
umph by  convincing  its  oppo- 
nents, but  rather  because  its  oppo- 
nents die,  and  a  new  generation 
grows  up  that  is  familiar  with  it. 
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stract, Introduction.  Description  of  Device/Method/Technique, 
Evaluation  Methods,  Evaluation  Results,  Discussion,  Conclu- 
sions, Product  Sources,  Acknowledgments,  References, 
Tables.  Appendices,  Figure  Legends. 

Case  Report:  Title  Page,  Introduction.  Case  Summary.  Dis- 
cussion, References,  Tables,  Figure  Legends. 

Review  Article:  Title  Page,  Table  of  Contents,  Introduction. 
Review  of  the  Literature.  State-of-the-Art  Summary,  Acknowl- 
edgments. References.  Tables,  appendices,  and  illustrations 
may  be  included.  Other  formats  may  be  suitable. 

Point  of  View  Paper:  Title  Page,  Text,  References.  Tables 
and  illustrations  may  be  included. 


Title:  Make  the  paper's  title  as  specific,  clear,  and  yet  as  short 
as  you  can. 

Title  Page:  List  (a)  title  of  the  paper;  (b)  full  names  of  all 
authors,  with  academic  and  credential  letters,  professional 
titles,  and  institutional  affiliations;  (c)  name,  address  (include 
building  and/or  room  number  for  courier  service),  telephone 
number,  and  Fax  number  of  corresponding  author;  (d)  name 
and  address  for  reprint  requests;  (e)  sources  of  support  such  as 
grants,  equipment,  drugs,  and  supplies;  (f)  name  of  organiza- 
tion, location,  and  date  of  any  meeting  at  which  a  version  of 
the  paper  has  been  presented;  (g)  disclosure  of  financial  rela- 
tions of  any  author  with  commercial  products  or  interests  con- 
nected with  the  paper — or  with  competing  products  or  inter- 
ests; (h)  name,  title,  and  affiliation  of  statistical  consultant,  if 
any;  and  (i)  disclaimers,  if  any. 

Abstract:  (required  only  for  research  articles  and  evaluations 
of  devices/  methods/techniques).  The  abstract  must  summarize 
what  was  studied;  why  and  how  it  was  studied;  the  results, 
including  important  data  and  statistical  significance;  and  con- 
clusions drawn  from  the  results.  All  information  in  the  abstract 
must  also  appear  in  the  paper  itself.  Do  not  cite  references  in 
the  abstract.  The  abstract  for  a  research  article  should  include 
the  following  headings  (in  all  capital  letters),  appropriately 
placed  within  the  abstract  and  followed  by  colons:  BACK- 
GROUND, METHODS,  RESULTS,  CONCLUSIONS.  The 
abstract  for  a  paper  evaluating  a  device/method/technique 
should  include  the  following  headings:  BACKGROUND, 
DESCRIPTION  OF  DEVICE,  EVALUATION  METH- 
ODS, EVALUATION  RESULTS,  CONCLUSIONS.  The 
abstract  should  be  all  one  paragraph,  not  indented,  and  not 
longer  than  250  words.  Center  title,  typed  in  capital  and  lower 
case  letters,  over  abstract. 

Introduction:  Briefly  describe  the  background  of  the  work  or 
the  paper.  Cite  only  pertinent  references,  and  do  not  review  the 
subject  extensively.  Do  not  include  data  or  conclusions  from 
the  work  reported  in  your  paper.  In  a  research  paper,  end  this 
section  with  a  clear  statement  of  the  research  question!  s)  or 
hypothesis(es). 

Methods  Section  (in  a  research  paper):  Describe  the  selection 
of  patients,  controls,  or  laboratory  animals.  Give  details  about 
randomization.  Describe  methods  for  blinding  of  observations. 
Give  numbers  of  observations.  Report  losses  to  observation 
(eg.  dropouts  or  disqualified  subjects),  listing  numbers  of  sub- 
jects or  data  sets  lost,  when  lost,  and  why  lost.  Describe  meth- 
ods in  sufficient  detail  to  allow  other  workers  to  replicate  your 
work.  Give  references  to  established  methods;  provide  refer- 
ences and  brief  descriptions  for  methods  that  have  been  pub- 
lished but  are  not  well  known:  describe  new  or  substantially 
modified  methods,  give  reasons  for  using  them,  and  evaluate 
their  limitations.  Report  calibration  of  measuring  devices. 

Drugs — Identify  precisely  all  drugs  and  chemicals  used,  giving 
generic  names,  doses,  and  routes  of  administration.  If  desired. 
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brand  names  may  be  given  in  parentheses  after  generic  names. 
Commercial  Products — Identify  any  commercial  product 
(including  model  number  if  applicable)  the  first  time  it  is  men- 
tioned, giving  the  manufacturer's  name,  city,  and  state  or  coun- 
try— in  parentheses  in  the  text.  If  four  or  more  products  are 
mentioned,  do  not  list  any  manufacturers  in  the  text;  instead, 
list  them  on  a  Product  Sources  page  at  the  end  of  the  text 
before  the  References.  Provide  model  numbers  when  available 
and  manufacturer's  suggested  price  if  the  study  has  cost  impli- 
cations. 

Ethics — When  reporting  experiments  on  human  subjects,  indi- 
cate that  procedures  were  in  accordance  with  the  ethical  stan- 
dards of  the  institution's  committee  on  human  experi- 
mentation. State  that  informed  consent  was  obtained  after  the 
nature  of  the  procedure(s)  had  been  explained.  Do  not  use 
patient's  names,  initials,  or  hospital  numbers  in  text  or  illustra- 
tions. When  reporting  experiments  on  animals,  indicate  that 
the  institution's  or  any  national  guide  or  national  law  on  the 
care  and  use  of  laboratory  animals  was  followed. 

Statistics — In  the  last  paragraph  of  the  Methods  section,  iden- 
tify the  statistical  tests  used  in  analyzing  the  data,  and  give  the 
prospectively  determined  level  of  significance.  Cite  references 
to  support  choices  of  tests.  (Cite  textbooks  or  published  arti- 
cles, not  handbooks  of  commercial  software.)  Identify  any  gen- 
eral-use or  commercial  computer  programs  used,  naming  man- 
ufacturers and  their  locations. 

Results  Section:  Present  results  in  logical  sequence  in  the  text. 
Tables  and  illustrations  may  also  present  data.  Do  not  repeat  in 
the  text  all  the  data  in  the  tables  or  illustrations;  emphasize  or 
summarize  only  important  observations  and  trends.  Be  sure  to 
report  all  the  results;  do  not  save  some  of  them  for  the  Dis- 
cussion section.  Do  not  discuss  the  findings  in  the  Results  sec- 
tion. Exact  p  values  are  preferred  in  all  cases  but  are  essential 
when  values  are  not  statistically  significant.  Do  not  report  orig- 
inal results  merely  as  nonsignificant  or  NS. 

Discussion  Section:  It  may  be  useful  to  restate  the  research 
question(s),  but  do  not  repeat  in  detail  the  data  or  other  mate- 
rial given  in  the  Introduction.  Methods,  or  Results  sections. 
Emphasize  the  new  and  important  aspects  of  the  study  and  the 
conclusions  that  follow  from  them.  Present  the  implications 
and  limitations  of  the  findings — including  implications  for 
future  research.  Relate  the  findings  to  other  relevant  published 
work.  Link  the  conclusions  with  the  goals  of  your  work,  but 
avoid  unqualified  statements  and  conclusions  not  completely 
supported  by  your  data.  Avoid  claiming  priority  and  alluding 
to  work  that  has  not  been  completed.  State  new  hypotheses 
when  warranted,  but  clearly  label  them  as  such.  Recommenda- 
tions, when  appropriate,  may  be  included.  Provide  a  clear 
'take-away'  message  for  readers — either  at  the  end  of  the  Dis- 
cussion section  or  in  a  separate  Conclusions  section. 

Product  Sources  Page:  When  more  than  three  commercial 
products,  including  statistical  software,  are  mentioned  in  the 
paper,  list  manufacturers'  names,  cities,  and  states  or  countries 
on  a  Product  Sources  page  after  the  text.  For  each  kind  of 


product,  list  the  generic  term,  brand  name  and  model  number, 
manufacturer's  name,  city,  and  state  or  country.  Man- 
ufacturer's suggested  price  should  be  included  when  the  study 
or  evaluation  has  cost  implications.  For  example: 

Manual  Resuscitators: 

BagEasy.  Respironics  Inc.  Murrysville  PA,  $20.50 

Code  Blue.  Vital  Signs  Inc.  Totowa  NJ,  $19.85 

Ventilators: 

7200.  Puritan-Bennett  Corp,  Overland  Park  KS 

Bear  Cub.  Bear  Medical  Systems.  Riverside  CA 

Acknowledgments  Page:  On  this  page  you  may  recognize  the 
services  of  persons  who  made  ancillary  contributions  to  the 
work  or  the  manuscript.  Such  services  might  be  advice  about 
methodology;  data  collection;  statistical  advice  or  analysis; 
equipment  selection  or  operation;  cooperation  as  caregiver, 
patient,  or  subject;  manuscript  preparation:  in-house  review; 
and  other  services.  Each  acknowledgment  must  specify  the  ser- 
vice rendered.  Named  persons  must  provide  written  agreement 
(accompanying  submitted  manuscript)  to  be  so  recognized. 
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Use  of  References:  References  are  used  to  support  statements 
of  fact,  to  indicate  sources  of  information,  or  to  guide  readers 
to  further  information.  Be  careful  to  make  clear  in  the  text  the 
reason  for  a  specific  citation  (ie.  do  not  imply  support  of  a 
statement  of  fact  by  citing  a  reference  that  simply  addresses 
the  issue).  Cite  only  sources  that  have  actually  been  consulted 
and  evaluated  by  the  authors.  Cite  only  published  or  accepted 
material.  Cite  original  articles  in  preference  to  textbooks, 
review  articles,  abstracts,  editorials,  or  letters.  Avoid  citing 
abstracts  more  than  3  years  old  and  make  every  effort  to  deter- 
mine whether  an  abstract  has  been  subsequently  published  as  a 
full-length  paper.  Avoid  citing  non-English  language  sources. 
When  citing  from  a  book,  specify  the  page  numbers  unless  you 
are  citing  the  entire  book.  If  you  cite  a  paper  that  has  been 
accepted  but  not  yet  published  ("in  press"),  provide  a  copy  of 
the  paper  to  the  Editor  when  you  submit  your  manuscript. 

Do  not  cite  unpublished  observations  as  references.  Instead, 
identify  written  (not  oral)  communications  in  parentheses  in 
the  text,  giving  the  writer's  name  and  location  and  the  date  of 
the  communication.  Information  from  manuscripts  submitted 
but  not  yet  accepted  should  be  cited  in  the  text  (in  parentheses) 
as  "unpublished  observations." 

Citing  References  in  the  Text:  The  first  reference  you  cite  is 
Reference  1.  the  next  is  Reference  2.  etc.  After  the  first  citation 
of  a  reference,  use  its  original  number  if  you  cite  it  again  later 
in  the  paper.  Cite  references  by  superscript,  full-size,  arabic 
numerals.  Do  not  enclose  in  parentheses.  If  a  citation  numeral 
is  located  at  the  end  of  a  phrase  or  sentence,  place  the  numeral 
after  (outside)  the  comma,  semicolon,  or  period — not  before 
(inside)  it. Avoid  citing  references  at  the  end  of  a  phrase  or  sen- 
tence if  they  pertain  only  to  internal  parts  of  the  phrase  or  sen- 
tence: instead,  cite  them  at  the  pertinent  places  within  the 
phrase  or  sentence. 
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Listing  References:  Starting  on  a  new  page  after  the  text,  list 
the  references  in  numerical  order.  Do  not  employ  "op  cit"  or 
"ibid."  Type  references  double-spaced,  using  the  styles  of  the 
examples  given  hereafter.  List  all  authors  (do  not  use  "et  al"). 
In  titles  of  articles  and  books,  capitalize  only  first  words  and 
proper  names.  Abbreviate  journal  names  as  in  Index  Medicus. 
Spell  out  in  full  the  names  of  less  well  known  or  nonindexed 
journals  and  periodicals  If  the  cited  item  is  an  abstract,  edi- 
torial, or  letter,  identify  it  as  such  in  parentheses  following  the 
item's  title.  Provide  both  first  and  last  complete  page  numbers. 
Do  not  leave  spaces  between  dates  and  volume  and  page  num- 
bers. Obtain  authors'  names,  article  and  book  titles,  dates,  and 
volume  and  page  numbers  from  the  original  cited  articles  and 
books,  not  from  other  articles'  reference  lists,  which  often  are 
inaccurate.  Examples  of  correct  reference  listings  follow  (these 
are  single-spaced  here  but  must  be  double-spaced  in  a  manu- 
script). 

Article  in  a  journal  carrying  pagination  throughout 
volume: 

1.  Shepherd  KJE,  Johnson  DE.  Bronchodilator  testing:  an 
analysis  of  paradoxical  responses.  Respir  Care  1988; 
33:667-671. 

Article  in  publication  that  numbers  every  issue  beginning 
with  Page  1: 

2.  Bunch  D.  Establishing  a  national  database  for  home 
care.  AARC  Times  1991;15(Mar):61,62,64. 

Corporate  author  journal  article: 

3.  American  Association  for  Respiratory  Care.  Criteria  for 
establishing  units  for  chronic  ventilator-dependent 
patients  in  hospitals.  Respir  Care  1988;33:1044-1046. 

Article  in  journal  supplement:  (Journals  differ  in  their  meth- 
ods of  numbering  and  identifying  supplements.  Supply  suf- 
ficient information  to  allow  retrieval.) 

4.  Reynolds  HY.  Idiopathic  interstitial  pulmonary  fibrosis. 
Chest  1986:89(3.  Suppl):139s-143s. 


Letter  in  journal: 

8.  Smith  DE.  Herd  D,  Gazzard  BG.  Reversible  bron- 
choconstriction  with  nebulised  pentamidine  (letter). 
Lancet  1988;2:905. 

Paper  accepted  but  not  yet  published: 

9.  Hess  D.  New  therapies  for  asthma.  Respir  Care  (year,  in 

press). 

Personal  author  book:  (Specific  pages  should  be  cited  when- 
ever possible.) 

10.  Nunn  JF.  Applied  respiratory  physiology.  New  York: 
Appleton-Century  Crofts,  1969. 

Note:  To  specify  pages  in  a  book,  place  a  colon  after  the  year 
and  then  list  the  page(s).  Examples:  1969:85  (one  page). 
1969:85-95  (series  of  contiguous  pages),  1969:85,95  (separ- 
ated pages). 

Corporate  author  book:  (Specific  pages  should  be  cited 
whenever  possible.) 

1 1 .  American  Medical  Association  Department  of  Drugs. 
AMA  drug  evaluations,  3rd  ed.  Littleton  CO:  Publishing 
Sciences  Group,  1977. 

Book  with  editor(s):  (Specific  pages  should  be  cited  when- 
ever possible.) 

12.  Guenter  CA.  Welch  MH.  editors.  Pulmonary  medicine. 
Philadelphia:  JB  Lippincott.  1977. 

Chapter  in  book:  (Specific  pages  should  be  cited  whenever 
possible.) 

13.  Pierce  AK.  Acute  respiratory  failure.  In:  Guenter  CA. 

Welch  MH,  editors.  Pulmonary  medicine.  Phildelphia: 
JB  Lippincott.  1977:171-223. 


Abstract  in  journal:  (Abstracts  are  not  strong  references. 
Abstracts  more  than  3  years  old  should  not  be  cited.  When 
cited,  abstracts  should  be  identified  as  such.) 

5.  Stevens  DP.  Scavenging  ribavirin  from  an  oxygen  hood 
to  reduce  environmental  exposure  (abstract).  Respir 
Care  1990;35:1087-1088. 

Editorial  in  journal: 

6.  Rochester  DF.  Does  respiratory  muscle  rest  relieve 
fatigue  or  incipient  fatigue?  (editorial).  Am  Rev  Respir 
Dis  1988;138:516-517. 

Editorial  with  no  author  given: 

7.  High  frequency  ventilation  (editorial).  Lancet  1991: 
1:706-708. 


Newspaper  article: 

14.  Rensberger  B,  Specter  B.  CFCs  may  be  destroyed  by 
natural  process.  The  Washington  Post  1988  Aug  7:Sect 
A:2(Col5). 

Dictionary  or  similar  reference: 

15.  Pneumohemopericardium.  Dorland's  illustrated  medical 
dictionary,  26th  ed.  Philadelphia:  WB  Saunders.  1981: 
1038. 

Tables:  Use  tables  to  display  information,  compare  data,  or 
show  trends.  Start  each  table  on  a  separate  page.  Do  not  con- 
struct a  table  with  fewer  than  four  lines  (rows)  of  data  (instead, 
put  the  data  in  the  text).  Avoid  more  than  8  columns  across. 
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Number  tables  as  Table  1,  Table  2,  etc,  consecutively  in  the 
order  of  their  first  mention  in  the  text.  Place  the  number  and  a 
descriptive  title  above  the  table  (not  on  a  separate  page).  Give 
each  column  a  brief  heading.  Place  explanatory  matter  in  foot- 
notes, not  in  the  title  or  column  headings.  Explain  in  footnotes 
all  nonstandard  abbreviations  and  symbols  used  in  the  table. 
To  key  footnotes  to  the  table  body,  use  conventional  designa- 
tions (asterisk,  dagger,  double  dagger,  etc)  in  consistent  order, 
placing  them  superscript  in  the  table  body. 

Double-space  all  elements  of  tables,  including  titles,  column 
headings,  data,  and  footnotes.  Continue  a  deep  table  on  fol- 
lowing pages.  Do  not  use  horizontal  or  vertical  rules.  Do  not 
submit  tables  as  photographs,  or  reduced  in  size,  or  on  oversize 
paper.  Use  the  same  typeface  as  in  the  text.  Supply  the  name 
and  version  of  any  table-building  computer  program  used. 

Appendices:  Mathematical  calculations,  documents,  and  other 
matter  that  would  clutter  the  main  article  can  be  displayed  in 
appendices.  Number  them  as  Appendix  1,  Appendix  2,  etc.  and 
refer  to  them  in  the  text.  Give  each  appendix  a  descriptive  title 
and  type  it  double-spaced  throughout. 

Illustrations:  Graphs,  line  drawings,  photographs,  and  radio- 
graphs are  called  figures.  Use  only  illustrations  that  clarify  and 
augment  the  text.  Number  them  consecutively  as  Fig.  1.  Fig.  2. 
etc,  according  to  the  order  in  which  they  are  first  mentioned  in 
the  text.  Figures  for  publication  must  be  of  professional  qual- 
ity, but  rough  sketches  may  accompany  the  submitted  manu- 
script, with  final  figures  to  be  prepared  after  review.  Figures 
need  not  be  photographic  reproductions.  Clear,  clean  laser- 
printer-generated  figures  are  acceptable  (121-144  dpi). 
Remember  that  originals  that  are  roughly  7x9  inches  will  be 
reduced  to  less  than  50%  (3  x  4  in)  and  originals  with  a  hor- 
izontal dimension  of  9  in  will  be  reduced  to  less  than  33%. 
Photographs  must  be  glossy  5  x  7  to  8  x  10-inch  black  and 
white  prints,  unless  color  is  essential.  (If  color  is  essential,  con- 
sult the  Editor  to  learn  whether  negatives,  transparencies,  or 
prints  are  required.)  In  reports  of  animal  experiments,  use 
schematic  drawings,  not  photographs.  A  letter  of  consent  must 
accompany  any  photograph  in  which  a  possibility  of  identifica- 
tion of  a  person  exists;  masking  the  eyes  is  not  sufficient.  Let- 
tering and  numerals  must  be  neat,  uniform  in  size  and  style, 
and  large  enough  to  remain  legible  when  downsized  for  pub- 
lication. Do  not  place  titles  and  detailed  explanations  on  fig- 
ures; put  such  information  in  the  figure  legends.  Identify  each 
figure  on  the  back  with  a  stick-on  label  showing  figure  num- 
ber, an  arrow  indicating  the  top,  and  an  abbreviated  manuscript 
title.  Omit  author's  name.  Cover  label  with  clear  tape  so  ink 
will  not  smudge  other  prints.  Do  not  use  staples  or  paper  clips, 
and  do  not  write  heavily  on  the  backs  of  prints. 
Radiographs:  If  possible,  submit  radiographs  as  full-size  cop- 
ies of  films,  not  as  prints.  Prints  may  be  acceptable,  but  full- 
size  films  are  preferable  in  order  to  display  better  detail  in  pub- 
lished figures.  Be  sure  all  figures  are  cited  in  the  text.  If  any 
figure  has  been  published  before,  include  copyright-holder's 
written  permission  to  use  it. 

Figure  Legends:  Its  legend  should,  to  the  extent  possible, 
make  a  figure  understandable  without  referring  the  reader  to 


the  text.  Type  figure  legends  double-spaced,  on  a  separate 
page,  as  Fig.  1,  Fig.  2.  etc.  When  symbols,  arrows,  numbers,  or 
letters  are  used  to  identify  parts  of  a  figure,  identify  and 
explain  each  part  clearly  in  the  legend.  In  photomicrographs, 
explain  the  internal  scale  and  method  of  staining.  If  a  figure 
has  been  published  before,  acknowledge  the  original  source  in 
its  legend  (permission  must  be  obtained  prior  to  use.  of 
course). 

Units  of  Measurement:  Give  measurements  of  length,  height, 
weight,  and  volume  in  metric  units  appropriately  abbreviated. 
Give  temperatures  in  degrees  Celsius.  Give  blood  pressures  in 
millimeters  of  mercury  (mm  Hg).  Report  hematologic  and  clin- 
ical-chemistry measurements  in  conventional  metric  system 
and  in  SI  units  (International  System  of  Units).  Show  gas 
pressures  (including  blood  gas  tensions)  in  torr.  List  SI  equiv- 
alent values,  when  possible,  in  brackets  following  non-SI  val- 
ues—for example.  "PEEP.  10  cm  H:0  [0.981  kPa]."  For  con- 
version to  SI,  see  Respiratory  Care  1988:33:861-873  (Oct 
1988)  and  1989:34: 145  (Feb  1989). 

Arithmetic:  Carefully  double-check  all  arithmetic  before  sub- 
mitting the  paper.  Accuracy  is  the  author's  responsibility: 
errors  are  common! 

Abbreviations  and  Symbols:  Use  standard  abbreviations  and 
symbols.  Avoid  creating  new  abbreviations.  Avoid  all  abbre- 
viations in  the  title  and  unusual  abbreviations  in  the  abstract. 
Use  an  abbreviation  only  if  the  term  occurs  several  times  in  the 
paper.  Write  out  the  full  term  the  first  time  it  appears,  followed 
by  the  abbreviation  in  parentheses.  Thereafter,  employ  the 
abbreviation  alone.  Never  use  an  abbreviation  without  defining 
it.  Standard  units  of  measurement  can  be  abbreviated  without 
explanation  (eg.  10  L/min.  15  torr,  2.3  kPa).  If  you  employ  a 
great  many  abbreviations  and  symbols,  provide  a  double- 
spaced  list  of  them,  with  their  definitions,  in  alphabetical 
order. 

Please  use  the  following  forms:  cm  FLO  (not  cmFFO).  f  (not 
bpm).  L  (not  I),  L/min  (not  LPM,  l/min.  or  lpm).  mL  (not  ml), 
mm  Hg  (not  mmHg).  pH  (not  Ph  or  PH).  p  >  0.001  (not 
p>0.001 ).  s  (not  sec),  Spo;  (pulse  oximetry  saturation). 

Computer  Diskettes:  A  manuscript  may  be  submitted  on  a 
Macintosh  or  IBM-compatible  diskette.  Macintosh  docu- 
ments on  3.5  in.  diskettes  written  in  Microsoft  Word  ver- 
sions 4.0  and  5.0  are  preferred.  Acceptable  programs  are 

MacWrite,  Macintosh  Works,  Word  for  Window  version  3.0: 
WindowsWrite;  WordPerfect  versions  4.1.  4.2.  5.0:  WordStar 
releases  3.3,  3.45,  4.0. 

Label  each  diskette  with  date;  author's  name:  name  of  word- 
processing  program  and  version  used  to  prepare  documents; 
and  filename! si.  If  not  enough  space  is  available,  list  contents 
on  disk  jacket  or  an  attached  note.  Do  not  write  on  a  diskette 
except  with  a  felt-tipped  pen. 

Tables  and  figures  must  be  in  their  own  separate  files,  with 
software  identified. 
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Together  with  diskette,  supply  three  hard  copies  of  the  manu- 
script. Do  not  paperclip  a  diskette  to  its  hard  copy. 

Proofreading  and  In-House  Review:  Have  all  authors  proof- 
read the  manuscript  for  content  accuracy  and  language.  Con- 
sider having  the  manuscript  reviewed  in-house  by  colleagues 
before  submitting  it. 

Submitting  the  Manuscript 

Use  the  checklist  below  to  make  sure  the  manuscript  is  ready 
for  mailing.  Mail  three  copies  of  the  manuscript  and  figures  to 
Respiratory  Care,  11030  Abies  Lane,  Dallas  TX  75229- 
4593.  Do  not  Fax  manuscripts.  Protect  figures  with  cardboard 
to  prevent  bending.  A  computer  diskette  submission  must  be 
accompanied  by  the  requisite  three  hard  copies.  Keep  a  copy 
of  the  manuscript  and  figures  in  your  files  in  case  of  loss.  You 
will  be  sent  an  acknowledgment  that  your  manuscript  has  been 
received. 

Cover  Letter:  The  manuscript  must  be  accompanied  by  a  cov- 
ering letter  signed  by  all  the  authors.  The  letter  must  specify 
the  intended  publication  category  and,  when  there  are  two  or 
more  authors,  state  that  "We,  the  undersigned,  have  all  par- 
ticipated in  the  work  reported,  proofread  the  accompanying 
manuscript,  and  approved  its  submission  for  publication." 


Permissions:  The  manuscript  must  be  accompanied  by  copies 
of  permissions  to  reproduce  published  material  (figures  or 
tables);  to  use  illustrations  of,  or  report  sensitive  personal 
information  about,  identifiable  persons;  or  to  name  persons  in 
the  Acknowledgments  section. 

Author's  Checklist: 

1.  Does  paper  fit  a  listed  publication  category? 

2.  Does  the  cover  letter  meet  specifications? 

3.  Is  the  title  page  complete? 

4.  Is  double-spacing  used  throughout  entire  manuscript? 

5.  Are  all  pages  numbered  in  upper-right  corners? 

6.  Are  paragraphs  indented  5  spaces? 

7.  Are  all  references,  figures,  and  tables  cited  in  the  text? 

8.  Are  references  typed  in  requested  style? 

9.  Have  SI  values  been  provided? 

10.  Has  all  arithmetic  been  checked? 

1 1 .  Have  generic  names  of  drugs  been  provided? 

12.  Have  necessary  written  permissions  been  provided? 

13.  Have  authors'  names  been  omitted  from  text  and  figure 
labels? 

14.  Have  copies  of  "in  press"  references  been  provided? 

15.  Has  manuscript  been  proofread  by  all  authors? 
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Wliat  Happens  to  Your  Manuscript 
After  You  Submit  It  to  Respiratory  Care? 


Screening:  When  your  manuscript  reaches  the  Editorial  Office 
of  Respiratory  Care,  it  is  assigned  an  identifying  number. 
Then  it  is  screened  to  determine  ( 1 )  whether  the  topic  is  suit- 
able for  the  Journal,  (2)  whether  the  paper  fits  one  of  the  Jour- 
nal's publication  categories,  &  (3)  whether  the  manuscript  is 
well-enough  prepared  to  be  sent  out  for  review. 

If  the  topic  is  not  suitable,  the  manuscript  is  returned  to  you 
with  an  explanation. 

If  the  paper  does  not  fit  one  of  the  Journal's  publication  cate- 
gories, it  is  returned  to  you  with  an  explanation  &.  if  possible, 
with  suggestions  for  recasting  it  to  fit  one  of  the  standard  cate- 
gories. If  the  manuscript  needs  further  preparation  before  it  can 
be  reviewed,  specific  guidance  is  provided  so  that  you  can 
'make  repairs.'  Return  of  your  manuscript  with  suggestions  for 
further  work  does  not  mean  that  the  editors  are  not  interested 
in  your  paper:  on  the  contrary,  it  means  that  they  want  to  work 
with  you. 

From  the  foregoing,  it  can  be  seen  that  it  is  best,  before  you 
write  &  submit  your  manuscript,  to  make  sure  that  ( 1 )  it  fits 
one  of  this  journal's  regular  publication  categories,  &  (2)  it  is 
prepared  as  requested.  Not  all  journals  have  the  same  require- 
ments concerning  manuscripts;  Respiratory  Care's  require- 
ments are  found  in  the  Manuscript  Preparation  Instructions  for 
Authors  &  Typists.  If  you  have  doubts  or  questions  about  what 
publication  category  your  work  is  suited  for,  discuss  this  with 
the  Editor  before  you  begin  preparing  the  manuscript. 

Peer  Review:  If  your  manuscript  is  suitable  &  well-enough 
prepared,  copies  of  it  are  sent  to  two  or  more  reviewers  who 
are  knowledgeable  in  the  paper's  topic.  Evidence  of  the  manu- 
script's authors  &  place  of  origin  is  removed  from  the  review 
copies,  so  that  the  reviewers  are  blinded  to  the  source  of  the 
work.  Likewise,  you  are  not  given  the  reviewers'  names.  This 
double-blind  review  process  helps  to  assure  that  your  work  is 
assessed  on  its  own  merits. 

The  reviewers  are  asked  to  evaluate  the  paper  in  order  to  help 
the  editors  decide  whether  it  contains  useful,  accurate,  &  com- 
plete information — &  whether  it  is  readable.  If  a  reviewer  be- 
lieves that  the  paper  is  lacking  in  some  way,  he  or  she  is  ex- 
pected to  make  specific  comments  &/or  to  ask  specific 
questions  useful  to  the  editors  &  to  you,  the  author. 

Decision:  After  assessing  the  reviews,  the  editors  decide  (a)  to 
accept  the  paper  as  is,  or  (b)  to  ask  you  to  revise  the  paper,  or 
(c)  to  reject  the  paper.  If  revision  is  requested,  you  are  given 


specific  suggestions  to  follow  &  questions  to  answer  when  pre- 
paring a  revised  manuscript.  If  the  paper  is  rejected,  specific 
reasons  for  that  decision  are  given. 

Revision:  The  majority  of  papers  that  eventually  become  pub- 
lished in  the  medical  literature  undergo  revision  by  their  au- 
thors after  review.  Thus,  if  you  are  asked  to  make  revisions, 
please  understand  that  this  is  quite  normal  &  does  not  reflect 
negatively  on  you  as  an  author  or  scientist. 

After  Revision:  If  you  prepare  &  submit  a  revised  manuscript, 
sometimes  the  editors  are  able  to  evaluate  it  &  make  a  decision 
without  again  sending  it  to  outside  reviewers.  In  other  cases, 
the  complexity  or  technical  aspects  of  the  paper  make  it  nec- 
essary to  repeat  the  review  process  before  an  editorial  decision 
can  be  made.  In  this  case,  the  manuscript  goes  to  the  original 
reviewers. 

Copyediting:  After  a  paper  has  been  accepted  for  publication. 
it  is  copyedited  in  the  Journal's  offices.  Copyediting  includes 
work  on  spelling,  punctuation,  sentence  structure,  para- 
graphing, subheadings,  &  other  details — either  to  meet  spec- 
ifications of  so-called  standard  English  or  to  conform  to  the 
Journal's  style.  For  example,  the  Journal  omits  periods  after 
many  abbreviations,  such  as  Mr  and  Ms.  Authors  are  not 
expected  to  take  care  of  all  such  details,  so  copyediting  is 
done. 

Galleys:  After  a  paper  is  set  in  type,  galley  proofs  are  sent  to 
you,  &  you  are  asked  to  proofread  them  &  to  telephone  the 
Editorial  Office  to  give  an  OK  or  to  discuss  any  changes  you 
believe  should  be  made. 

Reprints:  A  form  for  the  ordering  of  reprints  is  sent  to  you 
with  the  galleys;  you  then  have  the  option  of  ordering  reprints 
if  you  wish. 

Publication:  Every  effort  is  made  to  publish  a  paper  as  soon 
as  possible  after  it  has  been  accepted.  As  soon  as  the  month  o( 
publication  of  a  paper  has  been  determined,  you  are  informed. 
Normally,  you  learn  the  exact  publication  date  when  galleys 
reach  you. 

Questions?  If  any  of  the  foregoing  is  not  clear,  or  if  you  have 
comments  to  make,  do  not  hesitate  to  contact  us.  Write  to  Edi- 
tor, Respiratory  Care.  1 1030  Abies  Lane.  Dallas  T.\  7522lL 
or  telephone  (214)  243-2272. 
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How  To  Prepare  a  RESEARCH  ARTICLE 
for  the  Journal  RESPIRATORY  CARE 


Definition:  A  research  article  reports  how  a  specific  research 
project  was  carried  out,  what  the  findings  were.  &  how  the 
author  interprets  the  findings.  Its  paramount  qualities  should 
be  usefulness  to  readers,  accuracy,  &  completeness.  In  prepa- 
ration for  the  research  project,  search  the  literature  for  reports 
of  related  research.  Perform  a  Medline  search.  Also  search  the 
Respiratory  Care  10-year  Index  (1980-1989)  in  the  January 
1990  issue — &  annual  indexes  in  December  issues  of  other 
years.  Resulting  information  can  help  put  your  study  in  per- 
spective &/or  augment  the  Discussion  section  of  your  paper. 

Examples:  One  of  the  best  ways  to  prepare  to  write  a  report  of 
a  research  project  is  to  read  research  articles  in  journals,  notic- 
ing how  they  are  constructed.  Many  research  articles  have  ap- 
peared in  Respiratory  Care  &  can  be  examined  as  models: 
Hess  et  al.  The  volume  of  gas  emitted  from  five  metered  dose 
inhalers  at  three  levels  of  fullness.  Respir  Care  1992:37:444- 
447  (May). 

Alternate  Publication  Category:  Whereas  a  research  article 
reports  the  investigation  of  a  specific,  often  narrow  question, 
some  'studies'  comprehensively  investigate  all  aspects  of  a  de- 
vice or  technique;  in  the  latter  instance,  the  author  should  pre- 
pare a  device-evaluation  or  technique-evaluation  paper. 
Instructions  for  these  other  manuscript  categories  are  available 
from  the  Editorial  Office. 

Authorship  and  Disclosures:  Any  person  or  persons  may 
write  a  research  article.  Financial  interest:  If  any  author  has  a 
consulting  or  financial  arrangement  with  a  company  whose 
product  is  being  studied — or  a  financial  arrangement  involving 
a  competing  product — this  relationship  must  be  disclosed  on 
the  title  page  when  the  manuscript  is  submitted.  This  will  not 
preclude  publication,  and  is  not  disclosed  to  reviewers.  If  one 
or  more  commercial  products  is  being  studied.  &  none  of  the 
authors  has  a  financial  interest  therein,  state  this  on  the  title 
page.  Sources  of  funding  such  as  grants  should  also  be  named. 
If  some  or  all  of  the  data  contained  in  the  paper  have  previ- 
ously been  presented  or  published  in  conference  proceedings, 
that  should  be  noted.  A  manufacturer's  employee  may  perform 
research  on  his  employer's  product  &  submit  a  manuscript  re- 
porting that  research,  but  it  is  more  credible  if  a  disinterested 
user  of  the  product  performs  &  reports  the  research. 


Support  by  Manufacturer:  A  manufacturer  may  support 
research  concerning  its  product  by  donating  or  lending  the 
product,  &/or  by  financial  support.  Such  support  should  be 
specified  &  acknowledged  on  the  manuscript's  title  page.  You 
may  also  thank  the  manufacturer  in  the  Acknowledgments  sec- 
tion if  you  wish. 

Text  Sections:  The  research  itself  (often  called  a  "study")  has 
basically  four  segments,  occurring  in  this  order:  The  researcher 
( 1 )  formulates  a  research  question  &  identifies  the  reasons  for 
performing  the  research.  (2)  collects  the  requisite  resources  & 
performs  the  research.  (3)  obtains  the  results  (findings,  data). 
&  (4)  interprets  the  results.  The  manuscript  reporting  the  re- 
search is  constructed  exactly  parallel  to  the  study  itself.  The 
four  segments  of  the  study  become  four  sections  of  the  manu- 
script, usually  called  (I)  Introduction.  (2)  Methods.  (3)  Re- 
sults, (4)  Discussion  &  Conclusions.  These  four  sections  are 
the  main  body  of  the  manuscript.  Other  parts  are  the  abstract, 
product  sources  list  (sometimes),  acknowledgments,  refer- 
ences, tables,  figure  legends,  &  perhaps  one  or  more  appen- 
dices. 

Length  of  Paper:  No  arbitrary  limit  is  imposed  on  the  length 
of  a  research  article.  However,  please  avoid  unnecessary  words 
&  repetition. 

Further  Information:  Further  details  about  the  format  &  writ- 
ing of  a  research  article  will  not  be  given  here.  Instead,  you  are 
urged  to  read  &  use  the  paper:  Kittredge.  Writing  a  research 
paper:  basic  organization  &  a  checklist.  Respir  Care 
1985;30:1057-1061  (December).  Additionally,  please  consider 
having  your  manuscript  reviewed  'at  home'  before  submitting 
it  to  Respiratory  Care,  as  outlined  in  the  editorial:  Hess.  In- 
house  manuscript  review  smooths  the  path  to  publication. 
Respir  Care  1986;31:766-767  (September). 

Editorial  Assistance:  Editors  will  be  glad  to  help  at  any  stage 
of  your  project.  Don't  hesitate  to  ask.  Write  to  Editor.  Res- 
piratory  Care,  1 1030  Abies  Lane.  Dallas  TX  75229.  or  tele- 
phone (214)  243-2272. 
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How  To  Prepare  a  TECHNIQUE-EVALUATION  Paper 
for  the  Journal  RESPIRATORY  CARE 


Definition:  A  paper  about  a  clinical  or  laboratory  technique 
(or  procedure)  must  report  a  comprehensive,  all-around  eval- 
uation of  the  technique;  the  Journal  does  not  publish  simple 
descriptions  of  techniques  or  procedures  or  protocols  without 
evidence  of  objective  testing.  All  aspects  of  the  technique 
should  be  evaluated,  in  order  to  discover  how  well  it  fulfills  its 
intended  functions.  If  possible,  the  paper  should  report  costs  & 
make  cost  comparisons.  Before  performing  the  evaluation, 
search  the  literature  for  earlier  reports  about  this  or  other, 
related  techniques.  Perform  a  Medline  search.  Also  search  the 
Respiratory  Care  10-year  index  (1980-1989)  in  the  January 
1990  issue — &  annual  indexes  in  December  issues  of  other 
years.  Resulting  information  may  help  you  design  your  evalua- 
tion &/or  be  useful  in  the  Discussion  section  of  your  paper. 

You  can  evaluate  a  single  technique,  or  you  can  evaluate  & 
compare  two  or  more  techniques. 

Example:  A  paper  exemplifying  the  evaluation  of  a  single 
technique — Taylor  et  al.  Manual  ventilation  during  magnetic 
resonance  imaging.  Respir  Care  1991:36:1207-1210  (Novem- 
ber)— can  be  studied  as  a  model. 

Alternate  Publication  Category:  If  your  work  looks  at  some 
narrow  aspect  of  the  technique,  rather  than  at  all  aspects,  then 
a  research  paper  should  be  written,  not  a  technique  evaluation. 
For  example,  if  you  study  the  ability  of  pulse  oximetry  to  fore- 
cast weanability  from  mechanical  ventilation,  but  do  not  study 
side  effects,  cost,  &  other  considerations  associated  with  the 
use  of  pulse  oximetry,  then  you  are  performing  research,  not  a 
comprehensive  evaluation  of  pulse  oximetry.  In  that  case,  con- 
sult Respiratory  Care's  guidelines  for  preparing  research 
papers  (obtainable  from  the  Editorial  Office). 

Authorship  and  Disclosures:  Any  person  or  persons  may 
write  a  technique-evaluation  paper.  Financial  interest:  If  any 

author  has  a  financial  and/or  consulting  arrangement  with  a 
company  whose  product  is  being  studied — or  a  financial  ar- 
rangement involving  a  competing  product — this  arrangement 
must  be  disclosed  on  the  title  page  when  the  manuscript  is  sub- 
mitted. This  will  not  preclude  publication.  If  one  or  more  com- 
mercial products  are  being  studied,  &  none  of  the  authors  has  a 
financial  interest  therein,  state  this  on  the  title  page.  Sources  of 


funding  such  as  grants  should  also  be  identified.  If  some  or  all 
of  the  data  contained  in  the  paper  have  been  previously  pre- 
sented or  published  in  conference  proceedings,  that  should  be 
more  credible  if  a  disinterested  user  of  the  product  performs  & 
reports  the  research. 

Support  by  Manufacturer:  A  manufacturer  may  support  the 
evaluation  of  a  technique  by  donating  or  lending  products  (eg. 
software),  &/or  by  financial  support.  Such  support  must  be 
specified  &  acknowledged  on  the  manuscript's  title  page.  You 
may  also  thank  the  manufacturer  in  the  Acknowledgments  sec- 
tion if  you  wish. 

Text  Sections:  Usually  the  text  will  have  the  following  sec- 
tions: Abstract,  Introduction,  Description  of  Technique  [the 
technique  being  evaluated],  Evaluation  Methods.  Evaluation 
Results,  Experience  [with  use  of  the  technique].  Discussion.  & 
Conclusions.  A  product  sources  list,  acknowledgments,  refer- 
ences list,  tables,  &  figure  legends  may  or  may  not  be  called 
for.  Abstract:  The  abstract  appears  first  in  the  manuscript,  but 
should  be  written  only  after  the  rest  of  the  paper  has  been  pre- 
pared, so  that  it  will  be  certain  to  cover  all  basic  aspects  of  the 
report.  In  the  abstract,  briefly  recapitulate  the  paper's  main 
points  (see  accompanying  instructions  for  preparation  of 
abstracts).  Introduction:  Identify  the  technique  that  was  eval- 
uated, &  briefly  tell  why  you  evaluated  it.  If  this  or  alternative 
techniques  have  been  reported  in  the  literature,  cite  that  lit- 
erature. Description  of  Technique:  Describe  the  technique, 
identifying  who  invented  or  evolved  it.  Specify  exactly  what 
the  use  of  the  technique  is  expected  to  accomplish.  Evaluation 
Methods:  Tell  specifically  &  fully  how  you  evaluated  the 
technique.  If  possible,  evaluate  costs  &  make  cost  compari- 
sons. Provide  enough  details  so  that  ( 1 )  readers  can  judge  the 
validity  of  your  work,  &  (2)  readers  could  replicate  your  work 
if  they  so  desired.  Identify  any  statistical  tests  employed,  giv- 
ing a  reference  (textbook  or  journal  article)  to  support  your 
choice  of  statistics;  do  not  cite  a  software  manual  as  this  refer- 
ence. Evaluation  Results:  Tell  what  your  findings  were.  This 
can  be  done  in  text  &/or  in  graphs  and  tables.  When  reporting 
statistical  results,  give  exact  p  values  for  nonsignificant  results: 
significant  values  may  be  reported  exactly  or  as  <.  Be  sure  to 
give  all  findings  in  the  Results  section:  do  not  save  any  details 
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for  the  Discussion  section.   Experience:   If  possible,  report  Length  of  Paper:  No  arbitrary  limit  is  imposed  on  the  length 

your  clinical  or  laboratory  experience  with  use  of  the  tech-  of  such  a  paper.  However,  please  avoid  unnecessary  words  and 

nique,  telling  how  long  (eg.  in  months)  or  on  how  many  repetition. 

patients  you  have  employed  it,  with  an  indication  of  satisfac- 

tion  or  problems  encountered.  You  can  also  include  one  or  Format.  FoUow  ^  genera,  ^  for  preparation  of  any  manu. 

more  brief  case  narratives  that  illustrate  use  of  the  technique  .^^  for  RESp|RAT0RY  Care 

on  patients.  Discussion:  Tell  what  you  believe  your  findings 

mean.  Present  the  implications  of  the  findings  for  users  of  the 

other,  related  techniques.  Avoid  unqualified  statements  not  Editorial  Help:  Editors  will  be  glad  to  help  at  any  stage. 

completely   supported  by   your  findings.   Recommendations.  Don't  hesitate  to  ask.  Write  to  Editor,  Respiratory  Care, 

when  appropriate,  may  be  included.  If  further  research  seems  1 1030  Abies  Lane,  Dallas  TX  75229,  or  telephone  (214)  243- 

indicated.  say  so,  being  specific.  2272. 


RESPIRATORY  CARE  •  FEBRUARY  '93  Vol  38  No  2  221 


RE/PIRATORy  CARE 


How  To  Prepare  a  DEVICE-EVALUATION  Paper 
for  the  Journal  Respiratory  Care 


Definition:  A  paper  about  a  device  (equipment  or  supplies) 
must  report  a  comprehensive,  all-around  evaluation  of  the 
device;  the  Journal  does  not  publish  simple  descriptions  of 
devices  without  evidence  of  objective  testing.  The  device  can 
be  new  or  old,  commercial  or  otherwise.  All  aspects  of  the  de- 
vice should  be  evaluated,  in  order  to  discover  how  well  it  ful- 
fills its  intended  functions.  In  many  instances  the  paper  should 
report  costs  &  make  cost  comparisons.  If  standards  exist  for 
testing  or  performance  of  the  device,  follow  those  standards 
(eg,  ASTM  Standard  F-920  for  manual  resuscitators,  or  ATS 
spirometry  standards).  Verify  the  manufacturer's  specifica- 
tions, stating  what  measuring  devices  you  used.  Before  per- 
forming the  evaluation,  search  the  literature  for  earlier  reports 
on  various  aspects  of  the  device  or  competing  devices.  Perform 
a  Medline  search.  Search  the  Respiratory  Care  10-year 
index  (1980-1989)  in  the  January  1990  issue— &  annual 
indexes  in  December  issues  of  other  years.  Information  from 
earlier  sources  may  help  you  in  the  design  of  your  evaluation 
&/or  be  useful  in  the  Discussion  section  of  your  paper. 

You  can  evaluate  a  single  device,  or  you  can  evaluate  &  com- 
pare two  or  more  similar  devices. 

Example:  A  paper  exemplifying  the  evaluation  of  a  single 
device — Johannigman  et  al.  Laboratory  and  clinical  evaluation 
of  the  max  transport  ventilator.  Respir  Care  1990;35:952-959 
(October) — can  be  studied  as  a  model. 

Alternate  Publication  Category:  If  your  work  looks  at  some 
narrow  aspect  of  the  device,  rather  than  at  all  aspects,  then  a 
research  paper  should  be  written,  not  a  device-evaluation 
paper.  For  example,  if  you  study  the  ability  of  Brand  X  suction 
catheter  to  help  avoid  hypoxemia  during  endotracheal  suc- 
tioning, but  do  not  look  at  side  effects,  cost,  &  other  considera- 
tions associated  with  the  use  of  that  catheter,  then  you  are  per- 
forming research,  not  a  comprehensive  evaluation  of  the 
device.  In  that  case,  consult  Respiratory  Care's  guidelines 
for  preparing  research  papers  (obtainable  from  the  Editorial 
Office). 

Authorship  &  Disclosures:  Any  person  or  peisons  may  write 
a  device -evaluation  paper.  Financial  interest:  If  any  author 
has  a  financial  arrangement  with  the  company  whose  product 
is  being  evaluated — or  a  financial  arrangement  involving  a 
competing  product — this  arrangement  must  be  disclosed  on  the 
title  page  when  the  manuscript  is  submitted.  This  will  not  pre- 
clude publication.  (Reviewers  are  blinded  to  financial  dis- 
closures.) If  none  of  the  authors  has  a  financial  interest,  state 


this  on  the  title  page.  Sources  of  funding  such  as  grants  should 
also  be  identified.  If  some  or  all  of  the  data  contained  in  the 
paper  have  been  previously  presented  or  published,  this  should 
be  stated.  A  manufacturer's  employee  or  paid  consultant  may 
evaluate  the  device,  but  it  is  more  credible  if  a  disinterested 
user  of  the  device  performs  &  reports  the  evaluation. 

Support  by  Manufacturer:  The  manufacturer  may  support  an 
evaluation  by  donating  or  lending  the  device  to  the  evaluator,  &J 
or  by  financial  support.  Such  support  must  be  specified  & 
acknowledged  on  the  manuscript's  title  page.  You  may  also  thank 
the  manufacturer  in  the  Acknowledgments  section  if  you  wish. 

Text  Sections:  Usually  the  text  will  have  the  following  sec- 
tions, in  this  order:  Abstract,  Introduction,  Description  of  De- 
vice, Evaluation  Methods,  Evaluation  Results,  Experience  with 
Device,  Discussion,  &  Conclusions.  A  product  sources  list, 
acknowledgments,  reference  list,  tables,  &  figure  legends  may 
or  may  not  be  called  for.  Abstract:  This  appears  first  in  the 
paper  but  should  be  written  only  after  the  rest  of  the  paper  has 
been  prepared,  so  that  it  will  be  certain  to  cover  all  basic  as- 
pects of  the  report.  In  the  abstract,  briefly  recapitulate  the  main 
points  of  the  paper.  (See  accompanying  instructions  for  prep- 
aration of  abstracts.)  Introduction:  Identify  the  device  that 
was  evaluated,  &  briefly  tell  why  you  evaluated  it.  If  this  or 
similar  devices  have  been  reported  in  the  literature,  cite  that  lit- 
erature. Tell  whether  this  was  a  bench,  laboratory,  or  clinical 
evaluation.  Description:  Give  the  device's  formal  name  & 
model  number  (if  any),  identify  its  manufacturer,  &  describe 
its  structure  &  function.  It  can  be  helpful  to  use  one  or  more 
figures  (illustrations),  which  may  be  photographs  &/or  dia- 
grams. Evaluation  Methods:  Tell  specifically  &  fully  how 
you  evaluated  the  device.  When  possible,  evaluate  costs  of  ac- 
quisition &  costs  of  use  of  the  device — &  make  cost  compari- 
sons. Give  enough  details  so  that  (1)  readers  can  judge  the 
validity  of  your  work,  &  (2)  readers  could  replicate  your  work 
if  they  so  desired.  Identify  any  statistical  tests  used,  giving  a 
reference  (textbook  or  journal  article)  to  support  your  choice 
of  tests;  do  not  use  a  software  manual  as  this  reference.  Eval- 
uation Results:  Tell  what  your  findings  were.  This  can  be 
done  in  text  &/or  in  graphs  &  tables.  When  reporting  results  of 
statistical  analysis,  give  exact  p  values  for  nonsignificant  re- 
sults; significant  results  may  be  reported  exactly  or  as  <.  Be 
sure  to  give  all  findings  in  the  Results  section;  do  not  save  any 
details  for  the  Discussion  section.  Experience:  When  possible, 
report  your  clinical  or  laboratory  experience  with  use  of  the 
device,  telling  how  long  (eg,  in  months)  or  on  how  many  pa- 
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tients  you  have  employed  it,  with  an  indication  of  satisfaction  Length  of  Paper:  No  arbitrary  limit  is  imposed  on  the  length 

or  problems  encountered.  You  can  also  include  one  or  more  of  such  a  paper.  However,  please  avoid  unnecessary  words  & 

brief  case  narratives  that  illustrate  use  of  the  device  on  pa-  repetition. 

tients.  Discussion:  Tell  what  you  believe  your  findings  mean. 

Present  the  implications  of  the  findings  for  users  of  the  device.  _  _  „        ,  , ,  .        ,  . 

„         ...  _    ,.  .  ,      ,      ,       ,  Format:  Follow  the  aeneral  Instructions  tor  preparation  ot  any 

If  possible,  compare  your  findings  with  what  has  been  reported  ,    .  ~    _.  ,-, 

.   ,  ..i.-,,  •      j  xt  •  manuscript  intended  tor  Respiratory  Care. 

or  is  known  about  this  &  competing  devices.  Note  any  negative 

findings  or  precautions  to  be  observed  by  users  of  the  device. 

Avoid  unqualified  statements  or  speculation  not  completely  Editorial  Help:  Editors  will  be  glad  to  help  you  at  any  stage. 

supported  by  your  findings.  Recommendations,  when  appropri-  Don't  hesitate  to  ask.  Write  to  Editor,  Respiratory  Care,  1 1030 

ate,  may  be  included.  If  further  research  or  evaluation  seems  Abies  Lane,  Dallas  TX  75229.  or  telephone  (214)  243-2272. 

indicated,  say  so,  being  specific. 


RESPIRATORY  CARE  •  FEBRUARY  '93  Vol  38  No  2  223 


RE/PIRATORy  CARE 


How  To  Prepare  an  ABSTRACT  for 
Your  Respiratory  Care  Paper 


What  Abstracts  Are  For:  So  many  articles  now  appear  in  the 
periodical  literature  that  practitioners  can't  possibly  read  them 
all.  An  abstract  placed  at  the  beginning  of  an  article  permits 
the  busy  practitioner  to  read  or  glance  at  the  abstract  &  make  a 
decision  (a)  to  read  the  article  right  away,  or  (b)  to  plan  to  read 
it  later  (perhaps  filing  it  away  meanwhile),  or  (c)  not  to  read  it 
because  it  doesn't  appear  to  be  of  use  or  interest. 

What  Kinds  of  Articles  Have  Abstracts?  In  Respiratory 
Care,  abstracts  appear  at  the  beginning  of  articles  reporting 
original  research  &  articles  reporting  evaluations  of  devices, 
procedures,  or  techniques.  Abstracts  are  not  used  with  case  re- 
ports, review  articles,  point  of  view  papers,  or  special  articles. 

Structure:  Various  journals  structure  their  abstracts  in  differ- 
ent ways.  Editors  appreciate  authors  who  take  the  trouble  to 
use  the  abstract  structure  employed  by  the  journal  to  which  the 
paper  is  submitted.  Here  are  some  features  of  abstracts  in  RES- 
PIRATORY Care: 

—  The  abstract  is  all  one  piece,  not  broken  into  separate  par- 
agraphs (as  it  is  in  some  other  journals). 

—  The  first  line  of  the  abstract  is  not  indented. 

—  Sections  of  the  abstract,  corresponding  to  some  of  the  sec- 
tions of  the  article,  are  signalled  by  headings  in  all  capital  let- 
ters, followed  by  a  colon  (:).  For  a  research  article's  abstract, 
these  headings  are  usually  BACKGROUND,  METHODS,  RE- 
SULTS, CONCLUSIONS.  Variations  may  exist:  METHODS 
might  be  MATERIALS  &  METHODS  or  PATIENTS  & 
METHODS.  CONCLUSIONS  (which  means  inferences  drawn 
from  the  results,  not  "The  end")  might  be  singular — CON- 
CLUSION— if  only  one  conclusion  is  drawn  from  the  results, 
or  plural — CONCLUSIONS — if  more  than  one  conclusion  is 
drawn.  For  an  evaluation  paper's  abstract,  the  headings  might 
be  BACKGROUND,  DESCRIPTION  OF  DEVICE  (or  PRO- 
CEDURE or  TECHNIQUE),  EVALUATION  METHODS, 
EVALUATION  RESULTS,  EXPERIENCE  (in  use  of  the 
device,  etc),  CONCLUSION(S).  [Note:  Not  all  articles  & 
abstracts  will  have  an  EXPERIENCE  section.] 


In  some  abstracts,  the  first  heading  (BACKGROUND)  is  not 
present.  Instead,  the  abstract  launches  directly  into  a  statement 
of  the  research  question  without  giving  any  background. 

Examples:  The  abstract  by  Kemper  &  Weissman  (Respir  Care 
1991:36:1202)  (November)  begins  by  giving  some  back- 
ground, whereas  the  one  by  Hess  et  al  (Respir  Care 
1992:37:444)  (May)  begins  by  defining  the  research  focus, 
giving  no  background.  Kemper  &  Weismann  offer  one  conclu- 
sion, signalled  by  the  singular  heading  CONCLUSION.  &  that 
Hess  et  al  list  two  conclusions,  hence  the  plural  heading  CON- 
CLUSIONS. 

Content:  The  abstract  briefly  summarizes  the  basic  points  of 
the  article:  what  was  studied;  why  &  how  it  was  studied;  the 
results,  including  important  data  &  statistical  information;  & 
conclusions  drawn  from  the  results.  All  information  in  the 
abstract  must  also  appear  in  the  paper  itself.  Do  not  cite  refer- 
ences from  the  paper  itself  by  citing  the  paper's  reference 
numerals.  [However,  you  may  refer  to  another  paper  by  listing 
its  authors,  journal  name,  volume,  &  first  page — in  paren- 
theses—eg, (Gooch,  Respir  Care  1991:36:1387).]  The  abstract 
must  be  informative,  providing  data.  It  must  not  make  prom- 
ises, such  as  "Results  will  be  presented." 

Length:  Try  to  keep  the  abstract  within  300  words,  although 
this  is  not  always  possible  when  the  article  is  complex  or 
reports  a  great  deal  of  data. 

When  To  Write  the  Abstract:  Although  the  abstract  appears 
at  the  beginning  of  the  manuscript,  the  time  to  write  it  is  after 
the  rest  of  the  manuscript  has  been  completed.  Only  then  can 
you  be  sure  to  include  all  the  basic  points  of  the  paper. 

Is  It  Difficult  To  Write  an  Abstract?  Writing  an  abstract  is 
not  easy  for  some  authors.  It  is  a  process  of  paring  away  much 
of  the  main  article.  Doing  this,  especially  deciding  what  &  how 
much  to  omit,  can  be  daunting.  Not  to  worry.  Do  your  best.  If 
further  work  is  needed,  an  editor  will  help. 
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How  To  Prepare  a  CASE  REPORT 
for  the  Journal  RESPIRATORY  Care 


Definition:  A  case  report  in  this  journal  describes  &  discusses 
a  patient's  clinical  course  that  is  related  to  pulmonary  med- 
icine &  that  ( 1)  is  a  new  or  rare  pathologic  circumstance,  or  (2) 
reports  a  new  treatment,  or  (3)  is  unusually  instructive.  &  (4) 
has  been  approved  for  publication  by  a  physician  who  helped 
to  manage  the  case.  One  or  more  cases  may  be  reported  in  a 
paper. 

Selecting  a  Case  or  Cases:  Usually,  you  will  want  to  report  a 
case  that  was  adequately  managed  &  in  which  the  diagnosis 
was  based  on  sufficent  proof.  If  poor  care  was  given,  &/or  if 
the  diagnosis  was  not  established  on  sufficient  proof,  publica- 
tion could  be  a  disservice  to  readers,  the  author,  his/her  institu- 
tion. &  the  Journal.  A  search  of  the  literature  should  be  under- 
taken before  preparation  of  the  case  report  is  begun. 

Examples:  A  report  of  an  adverse  drug  reaction  that  the 
authors  believed  had  never  previously  been  described — 
Harland  et  al.  Urticaria  following  inhaled  albuterol  administra- 
tion by  a  hand-held  nebulizer.  Respir  Care  1991;36:357-358 
(May) — is  an  example  of  the  reporting  of  a  new  pathologic  cir- 
cumstance. An  example  of  instructive  cases  is  Angelillo.  Reac- 
tive airway  dysfunction  syndrome  (RADS):  a  report  of  three 
cases.  Respir  Care  1992;37:254-257  (March),  which  illustrates 
that  patients  with  RADS  may  go  undiagnosed  &  be  inad- 
equately treated. 

Other  Resources:  Reading  two  editorials  by  Dr  David  Pier- 
son — How  to  write  a  case  report.  Respir  Care  1980:25:925- 
927  (September)  &  How  to  write  a  better  case  report.  Respir 
Care  1982:27:29-32  (January) — will  provide  you  with  a  wealth 
of  practical  guidance. 

Authorship:  All  authors  of  a  case  report  must  have  been  asso- 
ciated with  the  case — clinically  or  in  a  laboratory.  A  physician 
who  helped  to  manage  the  case  must  either  be  one  of  the 


authors  or  furnish 
mined. 


letter  approving  the  manuscript  as  sub- 


Text  Sections:  No  abstract  is  used  in  a  case  report  published 
in  Respiratory  Care.  The  usual  sections  are  Introduction. 
Case  Summary,  Discussion,  &  References.  Tables  &  figures 
(illustrations)  may  be  employed.  Introduction:  Usually,  this  is 
a  brief  background  to  the  paper's  subject,  just  enough  to  orient 
the  reader.  Use  the  Introduction  to  identify  whether  the  case 
report  presents  something  new.  or  rare,  or  instructive.  For 
example,  the  last  sentence  in  Harland  et  al's  Introduction  tells 
the  reader.  "We  report  a  case  .  .  .  which,  to  our  knowledge,  has 
not  been  previously  described."  Case  Summary:  Write  in 
standard  English  sentences,  avoiding  the  'shorthand  jargon' 
that  often  is  found  in  patients'  charts.  Describe  the  patient,  his/ 
her  pertinent  history,  diagnosis.  &  clinical  course  (ie.  do  not 
include  history  details  or  clinical  and  laboratory  data  not 
related  to  the  report's  subject),  &  the  clinical  outcome.  Be  sure 
to  provide  sufficient  proof  of  the  diagnosis  and  the  detail  and 
data  that  support  "rule  outs"  from  the  differential  diagnosis. 
Discussion:  Tell  what  you  believe  to  be  the  significant  points 
about  the  case.  When  possible,  compare  the  case  to  other,  re- 
lated cases  in  the  literature,  noting  similarities  and  differences. 
Thoroughly  searching  the  literature  and  carefully  reading  past 
papers  are  important  keys  to  a  useful  Discussion  section. 

Length  of  Paper:  No  arbitrary  limit  is  imposed  on  the  length 
of  a  case  report.  However,  please  avoid  the  use  of  unnecessary 
words  and  repetition. 

Editorial  Help:  The  Journal's  editors  will  be  glad  to  help  you 
at  any  stage  of  planning  or  writing.  Don't  hesitate  to  ask.  Write 
Editor,  Respiratory  Care.   11030  Abies  Lane.  Dallas  TX 

75229,  or  call  (214)  243-2272. 
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Notices 


Notices  of  competitions,  scholarships,  fellowships,  examination  dates,  new  educational  programs,  and  the  like  will  be  listed  here  free  of 
charge.  Items  for  the  Notices  section  must  reach  the  Journal  60  days  before  the  desired  month  of  publication  (January  I  for  the  March 
issue,  February  I  for  the  April  issue,  etc).  Include  all  pertinent  information  and  mail  notices  to  RESPIRATORY  CARE  Notices  Dept. 
1 1030  Abies  Lane.  Dallas  TX  75229-4593. 


AARC  SUMMER  FORUM 

Vail.  Colorado.  July  16-18.  1993 

AARC  ANNUAL  CONVENTION  SITES  &  DATES 

1993 — Nashville.  Tennessee,  December  11-14 
1 994 — Las  Vegas,  Nevada,  December  12-15 

1995 — Orlando,  Florida,  December  2-5 
1996 — San  Diego,  California,  November  2-5 

Open  Forum  1993 

It's  time  to  submit  your  abstracts  for  possible  presentation  at  the  OPEN 
FORUM  during  the  AARC  Annual  Meeting  in  Nashville,  Tennessee.  Decem- 
ber 11-14.  1993. 

An  early  deadline  (March  19)  allows  opportunity  for  revision  following 
review,  with  re-submission  by  the  final  deadline  (June  7).  See  our  Editorial  in 
the  December  1992  issue  of  the  Journal  (Page  1405)  for  more  information  on 
changes  to  the  rules/instructions;  or  see  Page  229  of  this  issue. 


THE  NATIONAL  BOARD  FOR  RESPIRATORY  CARE— 1993  Examination  and  Fee  Schedule 

CRTT  Examination 

Fee  Schedule 

Entry  Level  CRTT — new  applicant: 

$  90.00 

EXAMINATION  DATE: 

MARCH  13,  1993 

Entry  Level  CRTT — reapplicant: 

$  60.00 

Applications  Accepted  Beginning: 

November  1,  1992 

RRT  Written  and  Clinical  Simulation — 

Application  Deadline: 

January  1.  1993 

new  applicant: 

Written  Registry  Only — new  applicant: 

$190.00 
$  90.00 

RRT  Examination 

Written  Registry  Only — reapplicant: 

$60.00 

Clinical  Simulation  Only — new  &  reapplicant 

$100.00 

EXAMINATION  DATE: 

JUNE  5,  1993 

Entry  Level  CPFT — new  applicant: 

$100.00 

Applications  Accepted  Beginning: 

December  1.  1992 

Entry  Level  CPFT — reapplicant: 

$  80.00 

Application  Deadline: 

February  1,  1993 

Advanced  RPFT — new  applicant: 
Advanced  RPFT — reapplicant: 

$150.01) 
$130.00 

CPFT  Examination 

Active 

Inactive 

EXAMINATION  DATE: 

JUNE  5.  1993 

CRTT  Recredentialing: 

$25.00 

$  60.00 

Applications  Accepted  Beginning: 

December  1.  1992 

RRT  Recredentialing: 

Application  Deadline: 

April  1.  1993 

Written  Registry  Examination 

$25.00 

$  60.00 

Clinical  Simulation  Examination 

$65.00 

$100.00 

Perinatal/Pediatric  Specialty  Examination 

CPFT  Recredentialing: 

$25.00 

$  80.00 

RPFT  Recredentialing: 

$25.00 

$130.00 

EXAMINATION  DATE: 

MARCH  13.  1993 

P/P  Spec  Credentialing: 

$25.00 

$130.00 

Applications  Accepted  Beginning: 

September  1.  1992 

Membership  Renewal: 

Application  Deadline: 

November  1.  1992 

CRTT/RRT/CPFT/RPFT 

$  1 2.00 

8310  Neiman  Road  •  Lenexa, 

Kansas  66214  •  (913)  599-4200 
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Not-for-profil  organizations  are  offered  a  free  advertisement  of  up  to  eight  tines  to  appear,  on  a  space-available  basis,  in  Calendar  of  Events 
in  RESPIRATORY  Care  Ads  for  other  meetings  are  priced  al  $5.50  per  line  and  require  an  insertion  order.  Deadline  is  the  2()th  of  the  month 
two  months  preceding  the  month  in  which  you  wish  the  ad  to  run.  Submit  copy  and  insertion  orders  to  Calendar  of  Events,  RESPIRATORY 
CARE.  1 1030  Abies  Lane.  Dallas  TX  75229-4593. 


Calendar 
of  Events 


AARC  &  AFFILIATES 

February  16-19  in  Reno,  Nevada.  The  American  Lung 
Association  of  Nevada  and  The  Nevada  Society  for  Res- 
piratory Care  present  the  12th  Annual  High  Sierra  Crit- 
ical Care  Conference  at  the  Peppermill  Hotel  Casino. 
Topics  include  adult,  pediatric,  and  neonatal  critical  care 
issues.  Contact  Donna  Turner.  American  Lung  Associa- 
tion of  Nevada,  PO  Box  7056.  Reno  NV  89510.  (702) 
829-5864  (9  am-3  pm  PST). 


March  10-12  in  Tahoe,  Nevada.  Chapter  9  of  the 
CSRC  and  the  American  Lung  Association  of  Alameda 
County  return  to  South  Shore  Lake  Tahoe  and  Caesar's 
for  their  15th  Annual  Tahoe  Conference.  Topics  covered 
include  infectious  diseases,  transplantation,  future  team 
approaches,  and  high-tech  in  respiratory  care.  Also,  a 
neonatal/pediatric  brown  bag  lunch  is  presented  by  Chil- 
dren's Hospital-Oakland.  Contact  Barbara  Banks-Norton 
at  (510)  275-8287  or  Carrie  Smith  at  (510)  893-5474. 


April  12-14  in  Bismarck,  North  Dakota.  The  NDSRC 

hosts  its  Annual  Convention  featuring  speakers  Deborah 
Cullen  EdD  RRT;  Dean  Hess  MEd  RRT;  Robert  Kac- 
marek  PhD  RRT;  George  Burton  MD:  and  Beth  Roark 
RRT.  Topics  include  neonatal/pediatric/adult  ICU  top- 
ics, therapist-driven  protocols,  research  in  respiratory 
care,  and  HHN  vs  MDI  controversy.  Call  (701)  224- 
7870. 


Respiratory  Care  Meeting,  "Going  Platinum!"  at  the 
Albert  B.  Sabin  Convention  Center  and  Hyatt  Regency 
Hotel.  Contact  Dave  Dunlap,  Chair,  at  (606)  292-4271 
(Monday  and  Friday)  or  (606)  344-2058  (Tuesday, 
Wednesday.  Thursday). 

April  26-28  in  Philadelphia,  Pennsylvania.  The  PSRC 

presents  its  28th  Annual  Conference  and  Exhibition  at 
the  Adam's  Mark  Hotel.  This  year's  theme  is  "Res- 
piratory All-Stars:  Building  Pride  through  Teamwork." 
The  Pennsylvania  State  Sputum  Bowl  finals  are  fea- 
tured. Contact  Betsy  Schneck  at  (215)  829-3578  or 
Kathy  Yandle  at  ( 2 1 5 )  453-45 1 7. 

May  22-25  in  Spokane,  Washington.  The  Respiratory 
Care  Society  of  Washington  presents  the  20th  Annual 
Pacific  Northwest  Regional  Respiratory  Care  Confer- 
ence at  Cavanaugh's  Inn  at  the  Park.  Specialty  sections 
focusing  on  pediatrics,  management,  pulmonary  func- 
tions, critical  care,  and  computers  are  planned.  A  post- 
graduate pulmonary  physiology  course,  panel  discussion 
on  hospital  restructuring,  special  moonlight  cruise,  and 
statewide  Sputum  Bowl  finals  are  scheduled.  This  is  the 
largest  respiratory  care  conference  in  a  five-state  region. 
For  more  information  and  to  receive  a  brochure,  contact 
Bob  Bonner,  Respiratory  Care  Program,  Highline  Com- 
munity College.  PO  Box  98000,  Des  Moines  WA 
98198.  Call  (206)  783-6845. 


OTHER  MEETINGS 


April    13-15   in   Gatlinburg,  Tennessee.  The  TSRC 

presents  its  Annual  Convention  and  Exhibition,  "Walk 
On  the  Wild  Side,"  at  the  River  Terrace  Resort.  Sched- 
uled speakers  are  John  Hiser  MEd  RRT;  Tommy  Rust 
MEd  RRT;  Sam  Giordano  MBA  RRT;  Bob  Kacmarek 
PhD  RRT:  Jim  Fink  RRT;  Beth  Roark  RRT:  Dr  Larry 
Gentilello;  Dr  Brian  Carlin:  Patrick  Dunne  MEd  RRT; 
John  Walton  MBA  MHA  RRT;  and  Damon  Lawson 
RRT.  Topics  include  test-taking  techniques,  transitions 
in  health  care,  professionalism,  mechanical  ventilation, 
augmented  CPT.  therapist-driven  protocols,  BiPAP,  nos- 
ocomial infections,  neonatal  ventilation,  and  line  man- 
agement. For  registration  information,  call  Colleen 
Schabacker  at  (615)  384-1569.  For  information  on 
exhibits,  call  Candy  Partee  at  (615)  443-6816. 

April  13-16  in  Cincinnati,  Ohio.  The  Ohio,  Kentucky, 
and  Indiana  societies  host  the  20th  Annual  Region  II  for 


February  11-14  in  Orlando,  Florida.  The  Florida  Tho- 
racic Society  and  the  American  Lung  Association  of 
Florida  host  the  15th  Annual  Pulmonary  Wintercourse. 
Contact  Marilyn  O'Brien,  ALA  of  Florida,  PO  Box 
8127,  Jacksonville  FL  32239-0127.  (904)  743-2933. 

February    14-17    in    Breckenridge,    Colorado.    The 

American  College  of  Chest  Physicians  and  St  Helena 
Hospital  present  the  Annual  Meeting  on  "Car- 
diopulmonary Wellness  and  Rehabilitation."  Contact 
Arlene  Karavich  at  the  American  College  of  Chest  Phy- 
sicians, (708)  498-1400. 

March  3-5  in  Lyon,  France.  The  Journees  Inter- 
nationales de  Ventilation  a  Domicile  presents  the  Inter- 
national Conference  on  Home  Mechanical  Ventilation. 
The  meeting  includes  scientific  sessions,  practical  edu- 
cation sessions,  and  poster  presentations  and  exhibits. 
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CALENDAR 


Simultaneous  translation  (French/English)  is  offered. 
Write:  JIVD  (SRMAR)  93,  Grande  Rue  de  la  Croix- 
Rousse,  69317  Lyon  Cedex  04,  France.  Call  (33)  78  39 
08  43,  fax  (33)  78  29  98  94. 

March  11-13  in  Washington,  DC.  The  National  Asso- 
ciation of  Medical  Directors  of  Respiratory  Care 
presents  its  16th  Annual  Meeting  at  the  Stouffer  May- 
flower Hotel.  For  more  information,  contact  the 
NAMDRC  Executive  Office  at  5454  Wisconsin  Ave, 
Suite  1340,  Chevy  Chase  MD  20815.  (301)  718-2975. 

March    16-17   in   Durham,   North   Carolina.  The   7th 

Annual  Cardiopulmonary  Technology  Seminar,  sponsored 
by  Duke  University  Medical  Center,  Durham  Technical 
Community  College,  and  the  Respiratory  Care  Departments 
of  UNC  Hospitals  and  Durham  Regional  Hospital,  is  held 
at  the  Omni  Durham  Hotel  and  Convention  Center.  Contact 
Susan  Rinaldo-Gallo  at  (919)  681-2720  or  Chuck  Alford  at 
(919)470-5366. 

March  24-27  in  Helena,  Montana.  The  American  Lung 
Association  of  Montana  presents  the  Twelfth  Annual  Big 
Sky  Pulmonary  Ski  Conference.  Contact  the  American 
Lung  Association  of  Montana,  825  Helena  Ave,  Helena 
MT  59601.  (406)  442-6556,  fax  (406)  442-2346. 

March  26-28  in  Nashville,  Tennessee.  The  Association  of 
Polysomnographic  Technologists  hosts  the  First  Annual 
Spring  Review  Course  in  Advanced  Polysomnographic 
Technology  at  the  Opryland  Hotel.  Contact  Todd  Eiken, 
APT  Education  Chair,  at  (205)  592-5650. 


April  20-21  in  Little  Rock,  Arkansas.  Respiratory 
Care  Services  of  Arkansas  Children's  Hospital  presents 
its  Annual  Pediatric/Neonatal  Cardiopulmonary  Care 
Conference.  Special  sessions  focus  on  current  and  future 
trends  in  asthma  treatment  and  education,  metabolic 
monitoring  in  the  ICU,  primary  pulmonary  hypertension 
in  newborns,  and  other  issues.  The  meeting  also  features 
poster  sessions  and  roundtable  discussions.  Contact 
Mike  Anders  RRT  or  Shelley  Dedman  RRT,  Respiratory 
Care  Services,  Arkansas  Children's  Hospital,  800  Mar- 
shall St,  Little  Rock  AR  72202.  (501)  320-3535. 

April  22-23  in  Napa,  California.  The  California  Soci- 
ety for  Pulmonary  Rehabilitation  hosts  its  4th  Annual 
Conference,  "Rising  To  the  Future,"  at  the  Inn  of  Napa 
Valley.  Contact  Gerilynn  Connors,  BS,  RRT,  or  Kath- 
leen Morris  RN  MS  RRT  at  (707)  963-6588. 

May  16-19  in  San  Francisco,  California.  The  Amer- 
ican Lung  Association  and  American  Thoracic  Society 
host  an  International  Conference.  Vital  information  on 
the  prevention  and  control  of  lung  disease  is  presented  in 
a  variety  of  symposia  and  workshops.  Contact  Maureen 
J  O'Donnell,  American  Lung  Association,  1740  Broad- 
way, New  York  NY  10019-4374. 

October  24-29  in  Jerusalem,  Israel.  The  XlVth  World 
Congress  of  Asthmalogy  convenes  in  Jerusalem.  Topics 
presented  include  molecular  biology  in  lung  disease, 
cells  involved  in  asthma,  and  house  dust  mite  and 
asthma.  Abstracts  are  currently  being  accepted.  Contact 
Gil-Kenes,  1617  JFK  Blvd.  Suite  946.  Philadelphia  PA 
19103.(800)223-3855. 
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1993  Call  for  Abstracts 


Respiratory  Care  •  Open  Forum 


The  American  Association  for  Respiratory  Care  and  its  sci- 
ence journal,  RESPIRATORY  Care,  invite  submission  of  brief 
abstracts  related  to  any  aspect  of  cardiorespiratory  care.  The 
abstracts  will  be  reviewed,  and  selected  authors  will  be  invited 
to  present  papers  at  the  Open  Forum  during  the  AARC  Annual 
Meeting  in  Nashville,  Tennessee,  December  11-14,  1993.  Ac- 
cepted abstracts  will  be  published  in  the  November  1993  issue 
of  Respiratory  Care.  Membership  in  the  AARC  is  not  nec- 
essary for  participation. 

Specifications— READ  CAREFULLY! 

An  abstract  may  report  ( 1 )  an  original  study,  (2)  the  eval- 
uation of  a  method  or  device,  or  (3)  a  case  or  case  series. 

Topics  may  be  aspects  of  adult  acute  care,  continuing  care/  re- 
habilitation, perinatology/pediatrics,  cardiopulmonary  tech- 
nology, health  occupations  education,  or  management  of  per- 
sonnel and  health-care  delivery.  The  abstract  may  have  been 
presented  previously  at  a  local  or  regional — but  not  national — 
meeting  and  should  not  have  been  published  previously  in  a 
national  journal.  The  abstract  will  be  the  only  evidence  by 
which  the  reviewers  can  decide  whether  the  author  should  be 
invited  to  present  a  paper  at  the  Open  Forum.  Therefore,  the 
abstract  must  provide  all  important  data,  findings,  and  conclu- 
sions. Give  specific  information.  Do  not  write  such  general 
statements  as  "Results  will  be  presented"  or  "Significance  will 
be  discussed." 


Abstract  Format  and  Typing  Instructions 

Accepted  abstracts  will  be  photographed.  First  line  of  ab- 
stract should  be  the  title  in  all  capital  letters.  Title  should  ex- 
plain content.  Follow  title  with  names  of  all  authors  (including 
credentials),  institution(s),  and  location.  Underline  presenter's 
name.  Type  or  electronically  print  the  abstract  single  spaced  in 
the  space  provided  on  the  abstract  blank.  Insert  only  one  letter 
space  between  sentences.  Text  submission  on  diskette  is  en- 
couraged but  must  be  accompanied  by  a  hard  copy.  Identifiers 
will  be  masked  (blinded)  for  review.  Make  the  abstract  all  one 
paragraph.  Data  may  be  submitted  in  table  form  and  simple 
figures  may  be  included  provided  they  fit  within  the  space  al- 
lotted. No  figures,  illustrations,  or  tables  are  to  be  attached  to 
the  abstract.  Provide  all  author  information  requested  in  right 
column  of  abstract  form.  A  clear  photocopy  of  the  abstract 
form  may  be  used.  Standard  abbreviations  may  be  employed 
without  explanation.  A  new  or  infrequently  used  abbreviation 
should  be  preceded  by  the  spelled-out  term  the  first  time  it  is 
used.  Any  recurring  phrase  or  expression  may  be  abbreviated 
if  it  is  first  explained.  Check  the  abstract  for  ( 1 )  errors  in 
spelling,  grammar,  facts,  and  figures;  (2)  clarity  of  language: 
(3)  conformance  to  these  specifications.  An  abstract  not  pre- 
pared as  requested  may  not  be  reviewed.  Questions  about  ab- 
stract preparation  may  be  telephoned  to  the  editorial  staff  of 
Respiratory  Care  at  (214)  243-2272. 

Deadlines 


Essential  Content  Elements 

An  original  study  abstract  must  include  ( 1 )  Introduction:  state- 
ment of  research  problem,  question,  or  hypothesis;  (2)  Method: 
description  of  research  design  and  conduct  in  sufficient  detail 
to  permit  judgment  of  validity;  (3)  Results:  statement  of  re- 
search findings  with  quantitative  data  and  statistical  analysis; 
(4)  Conclusions:  interpretation  of  the  meaning  of  the  results.  A 
method/device  evaluation  abstract  must  include  ( 1 )  Intro- 
duction: identification  of  the  method  or  device  and  its  intended 
function;  (2)  Method:  description  of  the  evaluation  in  suf- 
ficient detail  to  permit  judgment  of  its  objectivity  and  validity; 
(3)  Results:  findings  of  the  evaluation;  (4)  Experience:  sum- 
mary of  the  author's  practical  experience  or  a  notation  of  lack 
of  experience;  (5)  Conclusions:  interpretation  of  the  evaluation 
and  experience.  Cost  comparisons  should  be  included  where 
possible  and  appropriate.  A  case  report  abstract  must  report  a 
case  that  is  uncommon  or  of  exceptional  teaching/learning  val- 
ue and  must  include:  (1)  case  summary  and  (2)  significance  of 
case.  Content  should  reflect  results  of  literature  review.  The 
author(s)  should  have  been  actively  involved  in  the  case  and  a 
case-managing  physician  must  be  a  co-author  or  must  approve 
the  report. 


The  mandatory  Final  Deadline  is  June  7  (postmark).  Au- 
thors will  be  notified  of  acceptance  or  rejection  by  letter 
only —  to  be  mailed  by  August  15.  Authors  may  choose  to  sub- 
mit abstracts  early.  Abstracts  received  by  March  19  will  be  re- 
viewed and  the  authors  notified  by  April  24.  Rejected  abstracts 
will  be  accompanied  by  a  written  critique  that  should  in  many 
cases  enable  authors  to  revise  their  abstracts  and  resubmit 
them  by  the  final  deadline  (June  7). 

Mailing  Instructions 

Mail  (Do  not  fax!)  2  clear  copies  of  the  completed  abstract 
form  and  a  stamped,  self-addressed  postcard  (for  notice  of  re- 
ceipt) to: 


Respiratory  Care  Open  Forum 
11030  Abies  Lane 
Dallas  TX  75229-4593 
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Abstract  Form 


1 .  Title  must  be  in  all  upper  case  (capital)  letters,  au- 
thors' names  and  text  in  upper  and  lower  case. 

2.  Follow  title  with  all  authors'  names  including  cre- 
dentials (underline  presenter's  name),  institution, 
and  location. 

3.  Do  not  justify  (ie,  leave  'ragged'  right  margin). 

4.  Do  not  use  type  size  less  than  9  points. 

5.  All  text,  tables,  and  figures  must  fit  into  the  rec- 
tangle shown. 

6.  Submit  2  clear  copies.  This  form  may  be  photo- 
copied if  multiple  abstracts  are  to  be  submitted. 

7.  For  more  details,  see  accompanying  examples  and 
editorial. 


Presenter's  Name  &  Credentials 


Presenter's  Mailin«  Addres 


Presenter's  Voice  Phone  &  Fax 


Corresponding  Author's  Name  &  Credentials 


Corresponding  Author's  Mailing  Address 


Corresponding  Author's  Voice  Phone  &  Fax 


Mail  original  &  1  photocopy  to: 

Respiratory  Care  Open  Forum 
11030  Abies  Lane 
Dallas  TX  75229 

Early  deadline  is  March  19,  1993 
(abstract  received) 
Final  deadline  is  June  7,  1993 
(abstract  postmarked) 


8.1  cm  or  3.2" 
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RHODE  ISLAND 


NEW  YORK 


NEW  YORK 


RESPIRATORY  CARE 
PRACTITIONER 


Night  shift  position  immediately  available  in  pro- 
gressive Respiratory  Therapy  Dept.  at  Newport 
Hospital  76  hours  per  bi-weekly  pay  period  as 
scheduled:    6,    10-hour   night 
shifts  (8:45  pm-7  am)  and  2, 
8-hour  day  or  evening  shifts; 
Every  other  weekend  rotation. 

Position    requires   Rhode 
Island  RCP—  Licensure  (or 
eligible;  must  be  national 
ly  certified  to  be  eligi- 
ble) and  prior  acute- 
care  experience  is 
desired. 

Competitive  pay  and 
benefit  package  in- 
cluding generous  shift 
differentials.  Please  apply 
to:  Employee  Services  De- 
partment, Newport  Hospital,  11  Friendship 
Street,  Newport,  Rl  02840.  An  Equal  Opportuni- 
ty Employer. 


White  Plains  Hospital  Center 


EARN  CONTINUING 
RESPIRATORY  CARE 
EDUCATION  CREDIT 
WITH  AARC 
VIDEOCONFERENCES 

CALL  (214)  830-0061 


At  White  Plains  Hospital  Center,  you'll  discover  how  Westchester's  "Hos- 
pital of  Choice"  can  help  you  create  a  choice  lifestyle  with  a  challenging 
career. 

Currently  we  are  seeking  Registered  Therapists  to  work  full  time  on  the 
day  shift.  Working  in  our  state-of-the  art  Respiratory  Therapy  depart- 
ment, the  successful  applicants  must  have  an  A.  A.S.  degree  in  Respiratory 
Therapy  from  an  A.M. A.  approved  program.  Your  credentials  will  include 
an  RRT  or  CRTT  and  have  2  years'  critical  care  experience. 

For  immediate  confidential  consideration,  send  your  resume  including 
salary  history,  to:  Linda  Smith,  Rn  or  Peggy  Fcnn,  Rn,  Professional 
Recruiters,  White  Plains  Hospital  Center,  Davis  Avenue  at  East 
Post  Road,  White  Plains,  N.Y.  10601.  Equal  Opportunity  Employer. 


I 


White  Plains 
Hospital  Center 


[  Earn  Continuing  Respiratory 
Care  Education  Credit 
with  AARC 
I            Videoconferences 

J    Call  (214)  830-0061 
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NEW  JERSEY 


NEW  JERSEY 


GEORGIA 


RESPIRATORY  THERAPISTS 


,:•:•  Breathe  New  Life  Into  your  Career! 
•  OUTSTANDING  SALARIES  •  FULL  TIME  POSITIONS! 

'H»  General  Hospital 'Center  at  Passaic,  a  303-bed  acute  care  facility  and  major 
«<*rrUac  surgery  center  providing  cardiac  services  through  the  Eastern  Heart  Insti- 
tute, lias  full  tiifve  positions  available. 

The  lughly  inoUy'iUifd  Therapists  we  seek  will  receive  excellent  salaries  and  Great 
ffcru-fHs! 

•:j|Si<l  Vacation  •  Liberal  Tuition  Reimbursement  •  401(K) 

•  Day  Care  Services  •  and  a  host  of  other  benefits! 

..Wi<>ffcr  the  opportunity  to  practice  in  a  professional,  friendly  environment 

EXCELLENT  OPPORTUNITY  FOR  NEW  GRADUATES! 

For  more  Information,  please  call:  Yolanda  Green 

Employment  Coordinator  (201)  365-4513 

The  GENERAL  HOSPITAL  CENTER  at  passaic 

350  Boulevard,  Passaic,  NJ  07055 

Equal  Opportunity  Employer  M/F 


Atlanta  Georgia 
Home  of  the  1996  Olympics 


RESPIRATORY  THERAPIST 

Departmenl  of  Respiratory  Therapy  at  Crawford  tong 
Hospital  of  Emory  University  seeks  experienced  respira- 
tory therapist  We  provide  an  excellent  opportunity  with- 
in a  diverse  respiratory  care  department  with  5  intensive 
care  units  including  a  Level  III  nursery  The  qualified  can- 
didate will  be  a  credenlialed  Respiratory  Therapist 
(C  R.T.T  or  R  R  T)  and  possess  solid  decision  making  cap- 
abilities and  good  communication  skills 
Crawford  Long  Hospital,  a  583-bed  leaching  hospital  lo- 
cated in  Atlanta,  offers  starting  salary  commensurate 
with  experience  and  an  outstanding  benefit  package  with 
continuing  education  benefits  For  more  information  con- 
loci  Evelyn  Roper  |1  |SO0)  843-5759)  or  send  resume  to 

Crawford  Long  Hospital 

of  Emory  University 

550  Peachiree  Sireei 

Atlanta.  GA  }(H65 

Attn:  Personnel 

EOE 


MARYLAND 


MARYLAND 


FLORIDA 


The  University  of  Maryland  Medical  System  (UMMS),  the  primary  site 
for  Health  Care  Education  and  research,  has  immediate  openings  for 
Respiratory  Therapists  to  work  in  our  Adult  Care  and  Pediatrics/Neona- 
tal Divisions. 


ADULT  CARE 

Primary  duties  in  surgical  areas,  Lung  Transplant,  and  Open  Heart 
Recovery.  Candidates  must  possess  superior  ICU  skills  in  patient 
evaluation,  knowledge  of  pressure-control  ventilation,  hemodynamic 
and  hemodynamic  monitoring.  Requirements  include  obtaining  an 
RRT  within  3  years,  ICU  experience,  ACLS  Certification  and  knowl- 
edge of  independent  lung  ventilation  preferred. 

PEDIATRICS/NEONATAL 

Provide  Respiratory  Care  for  Pediatrics/Neonatal  patient  populations 
while  servicing  an  acute  level  III  neonatal  ICU  with  step-down  area, 
acute-care  pediatric  ICU  with  IMC,  general-care  patient  beds  and  the 
Pediatric  Emergency  Room.  Requirement  include  2  years  of  previous 
experience  in  a  critical  care  setting  and  strong  desire  to  learn  about 
Pediatric/Neonatal  patient  populations.  Preference  will  be  given  to 
those  with  specialty  certification  in  Pediatric/Neonatal  Respiratory 
Care. 

All  Position  require  Maryland  State  License  or  eligibility. 
UMMS  offers  a  competitive  salary  and  a  comprehensive  benefits  pack- 
age. Interested  candidates  should  submit  resumes  to: 

Lorie  A.  Pater,  Recruiter 

Department  of  Human  Resources 

22  South  Greene  Street,  Box  196 

Baltimore,  MD  21201 

Aii  Equal  Opportunity  Employer 


The  University  of 
Maryland  Medical 
System 


RESPIRATORY 
THERAPISTS 

Put  your  career  on  the  move  with  Hos- 
pital Therapy  Service.  Rapidly  expand- 
ing company  needs  full  or  part  time 
respiratory  therapists  for  all  shifts  in 
Florida.  Our  ideal  candidate  will  be  a 
motivated  Therapist  experienced  in  the 
Healthcare  Industry,  particularly  in  a 
Long  Term  Care  environment.  Areas 
available  immediately  are:  Tallahassee, 
Ocala,  West  Palm  Beach,  Pompano,  Ft. 
Myers,  Bradenton,  Venice,  Clearwater, 
Dade  City,  St.  Petersburg,  Plant  City, 
|j  Lakeland,  Winter  Haven  and  ORLAN- 
»<  DO.  Coverage  required  every  other 
|J    weekend.  Prefer  RRT. 

iH 
>« 

><  Please  call 

£1  Carol  Tornlinson 

H  HOSPITAL 

||  THERAPY  SERVICE  I 

X  813-379-0005 
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NORTH  CAROLINA  I  I  NORTH  CAROLINA 


OHIO 


Respiratory  Therapists 


Join  the  staff  of  a  full-service  Cardiopulmonary  Department  at  Lenoir  Memori- 
al Hospital.  Full-time  position  is  available  to  work  on  a  rotating  shift  basis. 
Must  be  a  graduate  of  an  AMA-approved  respiratory  program  and  be  regis- 
tered, certified  or  eligible. 

In  our  317-bed,  acute-care  facility,  you'll  enjoy  a  competitive  salary  and  a  full 
complement  of  benefits,  including  401  (k),  fully  paid  medical  and  life  in- 
surance, and  tuition  reimbursement.  And  here  in  the  friendly  communities  of 
Kinston  and  Lenoir  County,  you  and  your  family  will  enjoy  an  outstanding 
quality  of  life,  complete  with  a  wide  range  of  cultural  and  recreational  attrac- 
tions and  an  award-winning  school  system. 

Qualified  applicants  should  contact:  Susie  Smith,  Employment/Retention 
Coordinator,  100  Airport  Rd.,  Kinston,  NC  28503  or  give  her  a  call 
919-522-7385 

^loenoir  tylemorid  hospital 

The  best  part  of  your  career  is  about  to  begin. 


INDIANA 
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RESPIRATORY  THERAPY 
TECHNICIAN 


Saint  Anthony  Medical  Center  has  an 
excellent  full  time  evening/night  posi- 
tion available  ior  a  Respiratory  Thera- 
py Tech  with  good  people  skills.  To 
qualify,  you  must  be  a  CRTT  or  RRT 
and  licensed  or  eligible  for  licensure  in 
the  state  of  Indiana.  Experience  with 
Servo  and  Bear  ventilators  is  preferred. 

We  provide  an  excellent  salary  and 
benefits.  Please  send  resume  in  con- 
fidence or  call  Human  Resources  at: 

(219)  757-6168 

[551  St. Anthony 

P|UJ  Medical  Center,lnc. 

Main  at  Franciscan  Rd. 
Crown  Point,  IN  46307 
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Respiratory 
Therapist 

DIIR,  a  215  bed  acute-care  facility,  has  a 
full  time  position  available  on  midnight 
shift  for  a  registered  therapist.  Critical  care 
experience  required.  Neonatal  therapy 
skills  preferred.  Excellent  salary  and 
benefits  offered.  Apply  at  or  send  resume 
to: 

Jl^k    Detroit 
JL^A^A    Riverview 
^JW    Hospital 

Human  Resources  Dcpt. 
7733  E.  Jefferson 
Detroit,  MI  48214 

Equal  Oppurlumly  Employer 


GET  THE 


Call  (214)  243-2272 

For  a  Membership 

Application 


RESPIRATORY 
THERAPISTS 


Summa  Health  System,  a  970-bed 
system  dedicated  to  excellence  in  patient 
care,  medical  education  and  research  has  a 
full  time  llpm-7:30am  and  a  part  time 
evenings  and  nights  position  available  on 
the  Akron  City  Hospital  campus.  If  you  are 
a  registered  Respiratory  Therapist  and  are 
eligible  for  an  Ohio  license,  come  |oin  the 
professional  team  at  Summa  Health  Sys- 
tem. Here  you  will  work  with  a  leading 
respiratory  provider  that  staffs  4  Critical 
Care  Units  -  ICU,  CCU,  PICU,  SCVICU. 
We  offer: 

•  Competitive  salary 

•  Comprehensive  benefits 

•  Tuition  reimbursement 

•  Monthly  CRCEs 

The  Akron  area  offers  relaxing  country  side 
major  metropolitan  excitement  plus  an 
advantageous  cost  of  living,  attractive  hous- 
ing market,  and  an  area  nch  in  cultural, 
educational  and  recreational  advantages. 

Interested  candidates  please  submit  resume 
or  contact  Department  of  Human  Re- 
sources, AKRON  CITY  HOSPITAL,  525  E. 
Market  St.,  Akron,  Ohio  44309,  216-375- 
3255.  Equal  Opportunity  Employer. 


Summa 

Health  System 

Member  Hospitals: 
Akron  City  Hospital 
St.  Thomas  Medical  Center 
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ILLINOIS 


ILLINOIS 


Sleep  Laboratory 
Specialist 

At  Rush-Presbyterian-St.  Luke's  Medical  Center  we  are  currently 
seeking  a  Sleep  Laboratory  Specialist  at  our  Center  for  Disorders  of  Respira- 
tory Control  in  infancy  and  childhood. 

We  seek  a  Respiratory  Practitioner  with  experience  in  the  use  and 
maintenance  of  highly  technical  equipment  and  two  years  critical  care 
experience  in  the  assessment  and  management  of  infants  and  children. 
Good  communication  and  correspondence  skills  are  necessary.  In  addition, 
familiarity  with  computerized  data  requisitions,  and  experience  in  pulmonary 
function  testing  and  EEG  recording  are  desirable. 

We  offer  an  excellent  starting  salary  and  comprehensive  benefits 
package  including  medical/dental  insurance  and  tuition  reimbursement.  For 
consideration,  please  send  resume  to  Diana  Whitaker,  Career  Consultant, 
Rush-Presbyterian-St.  Luke's  Medical  Center,  729  S.  Paulina  St.,  Chicago,  II. 
6061 2.  Or  call  the  department  at  (3 12)  942-2723.  EOE. 

f  ||  Rush-Presbyterian-St.  Luke's 
\|#  Medical  Center 
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RESPIRATORY     THERAPIST 

America's  leading  provider  of  tteaJlheare  equipment  for  the  home  has  unique  opportunities 
available  m  both  the  North  and  West  suburbs  of  Chicago, 

You  will  instruct  patients  and  care  givers  in  the  uses  of  our  products  and  services  &  provide 
on-going  follow-up  visits  to  assure  a  successful  home  health  care  program-  To  qualify,  you 
must  either  be  a  certified  or  registered  respiratory  therapist  with  2+  years  of  recent  experi- 
ence in  an  acute  care  setting  OR  six  months  exp,  in  home  healthcare. 
WE  OFFER 
*  Competitive  Wages  •  Incentive  bonus  potential «  Career  growth  ladder 


Etpuil Opportunity  Employe: 


ABBEY 

HOME   HEALTHCARE 
8224  North  Lehigh,  Morton  Grove,  1L  60051 
Atu  L.  Shafer  FAX:708-4?0-471$ 
NO  PHONE  CALLS  PLEASE 


GET  THE 


Call  (214)  243-2272 
For  a  Membership  Application 


Advertising 
Guidelines 

To  place  recruitment  adver- 
tising, contact  Valley  Forge 
Press  at  (800)  220-4979.  Ads 
can  be  faxed  to  (215)  935- 
8208  or  mailed  to  Respira- 
tory Care,  1288  Valley  Forge 
Road,  Suite  50,  P.O.  Box 
1135,  Valley  Forge,  PA 
19482.  ■ 


hose 


more  mix-up  or  lost  stethoscope  with  a 
stethoscope  ID  tag.  One  side  provides 
space  for  identification  and  the  other 
bears  the  "Respiratory  Care...  Cares" 
slogan.  5/8"  x  1  1/2"  tag  fastens 
around  stethoscope  with  an  adhesive 
strip. 

Item  R47  —  $4  each  (AARC  member 
$1.90),add$1  forshipping  and  han- 
dling. 

To  Order  Call  (214)  243-2272  or  Fax 
to  (214)  484-2720 
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Drager 


Circle  101  on  reader  service  card 


Drager,  manufacturer  of  world  class 
respiratory  equipment  for  over  80  years, 
now  introduces  its  idea  of  visualized 
ventilation  to  North  America. 

Evita- 

the  solution  for  the  most  demanding 
adult  and  pediatric  patients,  includes 
pressure  control  ventilation  and  APRV. 

Babylog8000- 

our  dedicated  infant  ventilator,  is  a  first 
to  integrate  flow  and  volume  monito- 
ring at  the  wye  while  providing  easy  to 
use  patient  triggered  ventilation. 

Waveforms  you  can  rely  on. 


Draeger,  Inc. /Critical  Care  Systems 

4101  Pleasant  Valley  Drive,  Suite  I00 

Chantilly,  VA  2202l" 

USA 

Tel.:  (703)817-0100 

FAX:  (703)  8  17-01  01 

Drager. 
Technology  for  Life. 


The  only 

single  source 

ofCGA,  NFPA 

and  DOT 

Regulations 


Respiratory 
Home  Care 


Equipment 


Available  from  Steven  McPherson,  an  acknowledged  authority  on  respiratory  home  care 
equipment,  and  Daedalus  Enterprises.  This  books  seven  chapters  provide  vital  information  on 
all  home  care  equipment  from  artificial  airways  to  ventilators.  These  chapters  feature: 

Coverage  on  home  care  ventilator  patients. 

Cleaning,  disinfecting,  and  monitoring  procedures  to  minimize  infection. 

Guides  for  educating  staff  on  equipment,  therapy,  patient  assessment,  and  safety. 

Procedures  for  gas  administration  and  monitoring  devices,  humidifiers  and  nebulizers, 
artificial  airways  and  resuscitators,  respirators,  and  ventilators. 

Hardcover,  192  pages,  Item  BK7,  $18.00  (AARC  Members  —  $15.00)  plus 
$3.00  shipping  for  each  book. 
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/  need  Respiratory  Home  Care  Equipment,  item  bk7 

Send  me copy(ies). 

D  Payment,  plus  $3.00  shipping  for  each  book,  is  enclosed  in  the  amount  of  $   

L]  Bill  me,  my  purchase  order  number  is 


D  Charge  to  my  D  Visa     □  MasterCard 


Card  Number 

X 


AARC  Member  Number  {necessary  tor  AARC  member  price) 

Mail  to:  Daedalus  Enterprises,  P.O.  Box  29686,  Dallas,  TX  75229-9998 


zDif  ant//  c/e^imtiafi/,  a/^rea^truc/itiafi// 

Taber 's  NEW  17th  Edition 


Taber's  Cyclopedic 
Medical  Dictionary 

New  17th  Edition 

Edited  by  Clayton  L.  Thomas,  MD,  MPH 
About  2,600  pp.  Illustrated. 
Ready  February  1993. 


fU, 


hy  make  Taber's 
your  personal  tradition? 

■  Over  56,400  entries-includes  more 
than  any  other  dictionary  for  respiratory  ther- 
apists. Over  2,600  definitions  are  new,  such  as: 
sharps,  pores  of  Kohn,  finger  oximeter, 
and  transtracheal  oxygen  therapy. 

■  Comprehensive  entries— each  definition 
can  provide  up  to  16  different  categories  of 
information-the  information  you  need  where 
you  need  it! 

■  214  2-color  illustrations-all  carefully 
chosen  to  enhance  Taber's  definitions— 26  new 
illustrations  have  been  added  and  46  revised! 

■  It's  still  as  portable  as  ever!  Break 
throughs  in  opacity  ratings  for  lightweight  paper 
have  allowed  Taber's  to  include  more  informa- 
tion and  retain  the  same  size! 


Tiber's 

defines 

Respiratory 

Therapy 


r' 


'aber's  is  the 
complete  resource  for 
Respiratory  Therapists. 

The  Comprehensive  Appendix 
includes: 

Universal  Precautions  as  defined  by  the  CDC 

Normal  Ranges  of  Laboratory  Values  now 

including  SI  units. 

Documentation  Terms-defines  the  10  most 
common  charting  methods. 

and  much  more! 

A  contemporary  classic,  Taber's  17th  is  packed 
with  information  from  A  to  Z  and  beyond!  Taber's 
is  the  resource  on  which  respiratory  therapists 
and  students  can  depend  for  correct,  compre- 
hensive and  up-to-date  information. 


gS2S*"T! 


Davis 


F.  A.  Davis  Company  •  Publishers 

1915  Arch  Street  •  Philadelphia,  PA  19103  •  (215)  568-2270  •  (800)  523-4049 

YES!  I'd  like  to  take  advantage  ol  all  that  Taber's  17th  has  to  offer!  Please  send  me  on  30  day  approval: 

□  #8312.  Taber's  Cyclopedic  Medical  Dictionary,  17th  Ed.  with  convenient  thumb  index  $29.95. 

□  #8318.  Taber's  Cyclopedic  Medical  Dictionary,  17th  Ed.  without  the  thumb-index  $27.50. 

Please  Pnnl 

Full  Name 

Address 

City/State/Zip 

Payment  enclosed.  We  pay  postage  and  handling  PA  residents,  please  include  sales  lax 

Bill  me.  I  will  pay  postage,  handling  and  applicable  slate  sales  tax. 

I  would  like  to  charge  my  purchase  through:      □  VISA      □  MasterCard 


"1 
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Exp.  date 


Signature 


Prices  subject  to  change  without  notice 


._l 


Taber's  17th  is  available  at  local  bookstores,  health  science  bookstores  and  Waldenbooks. 


Circle  109  on  reader  service  card 


New  Products 
&  Services 


News  releases  aboul  new  products  and  services  will  be  considered  for  publicalion  in  this  section.  There  is  no  charge  for 
these  listings.  Send  descriptive  release  and  glossy  black  and  white  photographs  to  RESPIRATORY  CARE  journal.  New 
Products  and  Services  Dept.  1 1030  Abies  Lane.  Dallas  TX  75229. 


INTRA-ARTERIAL     MONITOR. 

The  Puritan-Bennett  3300  Intra- 
Arterial  Blood  Gas  Monitoring  Sys- 
tem provides  continuous  real-time 
measurement  of  arterial  blood  gases 
and  pH — the  first  available  com- 
mercial intra-arterial  system,  accord- 
ing to  the  manufacturer.  Three  opti- 
cal fibers  with  sensors  at  the  tips  are 
inserted  through  a  standard  catheter 
in  the  patient's  artery.  The  optical 
properties  of  the  dyes  at  the  sensor 
tips  are  modified  by  the  concentra- 
tions of  oxygen,  carbon  dioxide,  and 
hydrogen  ion  in  the  blood.  The 
resulting  changes  in  the  light  signals 
are  converted  to  electronic  signals 
and  used  to  calculate  blood  gas  val- 
ues. Puritan  Bennett,  Bennett  Group, 
Dept  RC.  2200  Faraday  Ave,  Carls- 
bad CA  92008.  (619)  929-4000.  Fax: 
(619)929-4001. 


vice,  the  MICROCON,  combines  a 
high-volume  (up  to  725  cfm  deliv- 
ered) air  impeller  with  a  submicronic 
HEPA  filter  to  meet  the  need  for  an 
effective  system  to  filter  TB-carrying 
particulates,  according  to  the  man- 
ufacturer. The  device  has  a  360° 
intake,  efficiently  capturing  and  fil- 
tering the  volume  of  a  room  at  a  rate 
of  up  to  55  times  per  hour.  Cost  is 
under  $2,000  per  unit.  Biological 
Controls  Inc,  Dept  RC.  656  Shrews- 
bury Ave,  Tinton  Falls  NJ  07724. 
(908)530-7555. 


help  home  health  care  providers 
teach  home  tracheostomy  care  to 
patients,  defines  terms,  describes 
anatomy,  provides  warning  and 
notes,  and  explains  cannula  and 
stoma  care.  For  a  free  copy,  contact 
Shiley  Tracheostomy  Products  tech- 
nical representative  at  (800)  233- 
8969  or  respiratory  marketing  at 
(800)  854-4071  or  write  to  Shiley 
Tracheostomy  Products,  Dept  RC 
17600  Gillette  Ave,  PO  Box  19503, 
Irvine  CA  92713-9503. 


FILTRATION    DEVICE.   A   port 
able,    high-efficiency    filtration    de- 


FILTERING  FACE  SHIELD.  The 

Care-flow  face  shield  reduces  both 
the  risk  of  direct  contamination  from 
splashes  of  blood  and  other  body 
fluids  and  the  risk  of  inhaling  air- 
borne contamination,  according  to 
the  manufacturer.  A  lightweight 
breathing  tube  is  attached  to  a  belt- 
mounted  blower  powered  by  a 
rechargeable  battery  pack.  The 
wearer  breathes  clean,  filtered  air. 
Neoterik  Health  Technologies  Inc, 
Neoterik  Center,  Dept  RC,  Box  1 28, 
Woodsboro  MD  21798.  (301)  845- 
2777,  Fax:(301)845-2213. 


HOME  CARE  GUIDE.  An   illus- 
trated, 41 -page  guide,  designed  to 


LAMINAR  FLOW  CUBICLE.  In 

the  negative  pressure  mode  of  the 
Bacteria  Controlled  Nursing  Unit, 
isolation  can  be  provided  for  TB  spu- 
tum induction,  pentamidine  admin- 
istration, and  other  potentially  infec- 
tious situations,  and  in  the  positive 
pressure  mode,  protection  is  afforded 
immunosuppressed  patients  such  as 
bone-marrow  and  heart  transplant 
recipients,  according  to  the  man- 
ufacturer. The  perforated  ceiling 
with  bag-in  HEPA  filter  ensures 
complete  arrest  of  infectious  par- 
ticulates. Unit  can  be  set  up  or 
moved  in  less  than  30  minutes,  with- 
out tools.  Airo  Clean  Engineering. 
Dept  RC,  212  Phillips  Rd,  Exton  PA 
19341.(215)524-8100. 
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NEW  PRODUCTS 


INNER  CANNULAS.  Disposable- 
cannula  cuffless  tracheostomy  tubes 
and  disposable-cannula  fenestrated 
tracheostomy  tubes  have  been  added 
to  Shiley's  product  line.  The  tubes 
include  the  snap-lock  connector  for 
easy  insertion  and  removal,  are  avail- 
able in  4-.  6-,  8-,  and  10- mm  sizes, 
and  are  compatible  with  the  current 
disposable  inner  cannula  with  15- 
mm  connector.  Shiley  Tracheostomy 
Products,  Dept  RC,  17600  Gillette 
Ave,  PO  Box  19503.  Irvine  CA 
92713-9503. 


E 


PORTABLE  PEAK  FLOW- 
METER. Personal  Best  is  an  excep- 
tionally small  and  light  weight  peak 
flow  meter  designed  to  fold  into  a 
unique  self-contained  case  for 
pocket,  purse,  or  bookbag.  The 
device  is  said  to  meet  all  National 
Asthma  Education  Program  Tech- 
nical Standards.  HealthScan  Prod- 
ucts, Dept  RC,  908  Pompton  Ave. 
Cedar  Grove  NJ  07009-1292.  1-800- 
962-1266. 


DUAL-RANGE     PEAK     FLOW. 

The  SPIR-O-Flow  incorporates  a 
dual  scale  that  allows  monitoring  of 
both  standard  and  low-flow  ranges  of 
peak  flow.  It  is  truly  pocket  size  and 
meets  the  standards  of  the  National 
Asthma  Education  Program  Tech- 
nical Standards,  according  to  the 
manufacturer.  Spirometries  Inc.  Dept 
RC,  415  Rodman  Rd.  Auburn  ME 
04210.(207)784-0906. 


HAND-HELD  COMPUTER.  Three 
new  hand-held  computers  are  avail- 


able for  use  in  conjunction  with 
MediServe's  The  Manager's  Assist- 
ant information  system.  The  hand- 
helds  include  a  2-way  radio-linked, 
on-line,  real-time  computer:  a  menu- 
driven  palm-top  computer,  and  an 
improved  bar-code-scanning  com- 
puter with  a  4-line  back-lit  display. 
MediServe  Information  Systems, 
Dept  RC.  Suite  138.  1615  University 
Drive,  Tempe  AZ  85281-5244.  (602) 
966-6800.  Fax:  (602)  966-6735. 


HOME    CARE    DISPOSABLES. 

Invacare's  Sof-Waire  Respiratory 
Disposables  are  designed  for  maxi- 
mum patient  convenience  and  com- 
fort to  meet  all  home  care  needs, 
according  to  the  manufacturer.  Can- 
nulas, face  masks,  humidifiers,  and 
medications  nebulizers  are  available. 
Pictured  is  the  Model  MS  3280  air- 
entrainment  mask.  Invacare  Corp. 
Dept  RC.  899  Cleveland  St.  Elyria 
OH  44036-2125.  1-800-333-6900. 


AARC  SUMMER  FORUM 

Vail,  Colorado,  July  16- 18,  1993 

AARC  ANNUAL  CONVENTION 
SITES  &  DATES 

1993  Nashville,  Tennessee,  December  11-14 
1994  Las  Vegas,  Nevada,  December  10-13 

1995  Orlando,  Florida,  December  2-5 
1996  San  Diego,  California,  November  2-5 
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I.  Type  of  Instn/Practice 

1  _l  Hosp  i  500  or  more  bed 

2  -l  Hosp  300  to  499  beds 

3  J  Hosp  200  to  299  beds 
4.Q  Hosp  100  to  199  beds 

5  J  Hosp  <  1 00  or  less  bed 

6  J  Skilled  Nursing  Facility 

7  J  Home  Care  Practice 

8  J  School 

II.  Department 

A  J  Respiratory  Therapy 
B.J  Cardiopulmonary 
C  J  Anesthesia  Service 
D  J  Emergency  Dept 

III.  Specialty 

1.Q  Clinical  Practice 
2  J  Perinatal  Pediatncs 
3.  J  Critical  Care 

4  J  Clinical  Research 

5  J  Pulmonary  Function  Lat 

6  J  Home  Care/Rehab 

7  J  Education 

8  J  Management 

IV.  Position 

A  j  Dept  Head 
B  J  Chief  Therapist 
C  J  Supervisor 
D.J  Staff  Technician 
E  J  Staff  Therapist 
F.J  Educator 
G  J  Medical  Director 
H  J  Anesthesiologist 
I.  J  Pulmonologist 
J  J  Other  MD 

V.Are  you  a  member  of  the 
1   J  Yes         2  J  No 


I.  Type  of  Instn/Practice 

1  J  Hosp  >  500  or  more  beds 

2  J  Hosp  300  to  499  beds 
3.  J  Hosp  200  to  299  beds 

4  J  Hosp  100  to  199  beds 

5  J  Hosp  <  100  or  less  beds 

6  J  Skilled  Nursing  Facility 

7  J  Home  Care  Practice 

8  J  School 

II  Department 

A.J  Respiratory  Therapy 

B.J  Cardiopulmonary 

C  J  Anesthesia  Service 

D  J  Emergency  Dept 

til.  Specialty 

I.J  Clinical  Practice 

2  J  Pennatal  Pediatncs 

3  J  Cntical  Care 

4  J  Clinical  Research 

5  J  Pulmonary  Function  Lab 

6  J  Home  Care/Rehab 

7  J  Education 

8.  J  Management 

IV.  Position 

A  J  Dept  Head 

B.J  Chief  Therapist 

C  J  Supervisor 

D.J  Staff  Technician 

E  J  Staff  Therapist 

F  J  Educator 

G  J  Medical  Director 

H.J  Anesthesiologist 

I.  J  Pulmonologist 

J  J  Other  MD 

K  J  Nurse 

V.Are  you  a  member  of  the  A 

1  J  Yes         2  J  No 
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Current  beta2 
aerosol  inhalers: 

For  most  patients, 
a  juggling  ac 


Specialists  don't  have  to  be  told  that  traditional  aerosol 

inhalers  are  a  problem.  They  know  the  difficulty  most  patients 

have  coordinating  pressing  and  breathing. 

Soon  there  will  be  an  answer  from  3M  Pharmaceuticals. 


Coming  soon. 

The  first  significant  advance 

in  aerosol  technology  in  35  years. 


3M  Pharmaceuticals 
3M  Health  Care 

St.  Paul,  Minnesota  55144-1000 
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RESPIRADYNE@E 

PLUS 

PULMONARY  FUNCTION/VENTILATION  MONITOR 
Graphic  Printouts... Multi-Patient  Memory.. .and  Easy  to  Use 

Results-Oriented  Features  At  Cost  Effective  Prices 

■  New  Graphic  Forced  Vital  Capacity  (FVC)  document  printout  of  Flow  vs  Volume  and 
Volume  vs  Time  ■  New  10  patient  memory  with  8  pre-bronchodilator  and  8  post- 
bronchodilator  tests  per  patient  and  automatic  calculation  of  %  change  ■  New  customizing 
software  package  ■  New  Slow  Vital  Capacity  (SVC)  monitoring  ■  Automatic  determination 
of  "best  test"  ■  Knudson,  ITS  and  ECCS  reference  nomograms  ■  Easy  to  operate 


Performs  A  Complete  Range  Of  Test  Measurements 

Forced  Exhalation  Parameters 

■  Forced  Vital  Capacity  (FVC)  ■  Forced  Expiratory  Volume  in  One  Second  (FEV,) 

■  FEV, /FVC  Ratio  ■  FVC  Time  ■  Peak  Flow  ■  Forced  Expiratory  Flow  Between  25% 
and  75%  of  Vital  Capacity  (FEF  25.75%)  ■  Percent  Extrapolated  Volume  (Vol.  „TRA%) 

Weaning/ Extubation  Parameters 

■  Respiratory  Rate  (RR)  ■  Tidal  Volume  (TV)  ■  Minute  Volume  (MV)  ■  Slow  Vital 
Capacity  (SVC)  ■  Maximum  Voluntary  Ventilation  (MVV)  ■  Negative  Inspiratory 
Force  (NIF) 


For  further  information,  call: 


1-800-325-7472  (outside  Missouri) 

A  Sherwood 

^^ MEDICAL 


1-800  392-7318  (in  Missouri) 
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